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Description 

TECHNICAL FIELD 

This invention relates to a novel bisoxadiazolidine derivative and pharmaceutical^ acceptable salts thereof which 
are useful as medicines, particularly as a hypoglycemic drug (insulin sensitivity-increasing drug) and to a pharmaceu- 
tical composition containing the same. 

BACKGROUND ART 

Sulfonylurea compounds and biguanide compounds are currently used clinically as synthetic hypoglycemic drugs 
for the treatment of diabetes. Biguanide compounds, however, are rarely used because it induces lactic acidosis and 
their application is therefore restricted. On the other hand, sulfonylurea compounds show secure hypoglycemic action 
and hardly generate side effects, but it is necessary to take great caution in using them because they sometimes cause 
hypoglycemia. 

In recent years, insulin sensitivity-increasing drugs capable of showing hypoglycemic action by increasing insulin 
sensitivity in peripheral tissues have been drawing attention as a successor for the aforementioned synthetic hypogly- 
cemic drugs. 

Compounds having the insulin sensitivity-increasing action have been synthesized as disclosed, for example in 
International Patent Publication No. 92/03425 pamphlet (1992). 

Under such circumstances, the inventors of the present invention have previously found that a bisoxa or thiazolidine 
derivative has excellent insulin sensitivity-increasing action and have filed a patent application [cf. International Patent 
Publication No. 93/03021 pamphlet (1993)]. 

J. Med. Chem., 34 (1991), pages 1538-1544 discloses hypoglycemic benzyloxazolidine-2,4<iiones in which the 
terminal oxazolidine ring is linked via its ring carbon atom. 

DISCLOSURE OF THE INVENTION 

The inventors of the present invention conducted intensive studies on substances having insulin sensitivity-increas- 
ing action and found that a bisoxadiazolidine derivative represented by the following general formula (I) has excellent 
insulin sensitivity-increasing action, hence resulting in the accomplishment of the present invention. 

That is, according to the present invention, there is provided a bisoxadiazolidine derivative represented by a gen- 
eral formula (I) 



O 0 

h ^\-ch,^)-l-0-ch,-n(\ h (I) 

[symbols in the formula represent the following meanings; 

the same or different from each other and each represents a phenylene group which may be substituted, 

L: (1) an oxygen atom, 

(2) a group represented by the formula 
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-N-, 

(3) a group represented by the formula -S(0) n -, 

(4) a group represented by the formula -CO-, 

(5) a group represented by the formula 



R 2 R 2 



-CON- or -NCO-, 



(6) an alkylene group or an alkenylene group which may respectively be interrupted with an oxygen atom 
and/or a sulfur atom and which may respectively be substituted, or 

(7) a group represented by a formula 




- L 1 4 A ) — L 1 - 



R 1 : a hydrogen atom or a lower alkyl group, 

n: 0, 1 or 2, 

R 2 : a hydrogen atom or a lower alkyl group, 

30 L 1 and L 2 : the same or different from each other and each represents 

(1) an oxygen atom, 

(2) a group represented by the formula 



35 



R 1 



-N- 



(R 1 is as defined in the foregoing), 
40 (3) a group represented by the formula -S(0) n - (n is as defined in the foregoing), 

(4) a group represented by the formula -CO-, 

(5) a group represented by the formula 



45 



R 2 R 2 

I I 
-CON- or -NCO- 



so (R 2 is as defined in the foregoing), or 

(6) an alkylene group, an alkenylene group or a pyridinediyl group which may respectively be interrupted 
with an oxygen atom and/or a sulfur atom and which may respectively be substituted, 
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and a cydoalyanediyl group, an arylene group or a pyridinediyJ group, which may respectively be substi- 
tuted], 

or a pharmaceutical^ acceptable salt thereof. 

The compound of the present invention is a novel compound whose structure is entirely different from any prior art 
compounds having insulin sensitivity-increasing action, because it has a unique chemical structure as a bis form in 
which (1,3,4-oxadia2olkiine-3,5<iione-2-yl)methyl groups are linked to both ends of a connecting group 



The following describes the compound of the present invention in detail. 

Unless otherwise noted, the term lower" as used herein in the definition of the general formulae means a straight 
or branched carbon chain having 1 to 6 carbon atoms. 

In consequence, illustrative examples of the "lower alkyl group" include methyl, ethyl, propyl, isopropyl, butyl, iso- 
butyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1 -methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, 
hexyl, isohexyl, 1 -methylpentyl, 2-methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 1 ,2-dimethylbutyl, 1,3-di methylbutyl. 
2,2-dimethylbutyl. 2,3-dimethylbutyI, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl. 1,2,2-trimethyl- 
propyl, 1 -ethyl-1 -methylpropyl, 1 -ethyl-2-methylpropyl and the like. 

The term "an alkylene group or an alkenylene group which may respectively be interrupted with an oxygen atom 
and/or a sulfur atom and which may respectively be substituted" means all of unsubstituted alkylene groups, unsubsti- 
tuted alkenylene groups, substituted alkylene groups, substituted alkenylene groups, unsubstituted alkylene groups 
interrupted with an oxygen atom and/or a sulfur atom, unsubstituted alkenylene groups interrupted with an oxygen atom 
and/or a sulfur atom, substituted alkylene groups interrupted with an oxygen atom and/or a sulfur atom and substituted 
alkenylene groups interrupted with an oxygen atom and/or a sulfur atom, and the term "interrupted with an oxygen atom 
and/or a sulfur atom" means not only the groups in which an oxygen atom and/or sulfur atom is present between 
alkylene or alkenylene chains, such as -L 3 -X 1 -L 4 -, -L 3 -X 1 -L 4 -X 2 -L 5 - and the like (in these formulae, X 1 and X 2 may be 
the same or different from each other and each represents an oxygen atom or a sulfur atom, and L 3 , L 4 and L 5 may be 
the same or different from one another and each represents an alkylene group or an alkenylene group), but also the 
groups in which an oxygen atom and/or sulfur atom is directly linked to the 

© , © « © 



ring, such as -X 1 -L 3 -, -L 3 -X 1 -, -X 1 -L 3 -X 2 -L 4 -, -L 3 -X 1 -L 4 -X 2 -, -X 1 -L 3 -X 2 -L 2 -X 3 - and the like (in these formulae, X 1 , X 2 , L 3 
and L are as defined above, and X 3 may be the same as or different from X 1 and X 2 and represents an oxygen atom 
or a sulfur atom). 

Preferably, these alkylene and alkenylene groups are straight chain groups having 1 (2 in the case of alkenylene 
groups) to 12 carbon atoms or branched-chain groups substituted with a lower alkyl group, and illustrative examples of 
such alkylene groups include methylene, ethylene, methylmethylene. trimethylene, 1-methylethylene. 2-methylethylene, 
tetramethylene, 1-methytorimethylene, 2-methyrtrimethylene, 3-methyltrimethylene, 1 -ethylethylene, 2-ethylethytene, 
propylmethylene, isopropylmethylene, pentamethylene, 1, 2, 3 or 4-methyltetramethylene, 1, 2 or 3-ethyltrimethyiene! 
1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethyftrimethylene, hexamethylene, 1, 2, 3, 4 or 5-methylpentamethylene, 1, 2, 3 or 
4-ethyitetramethylene, 1,1-, 1,2-, 1,3-, 1,4-, 2,2-, 2,3-, 2,4-, 3,3-, 3,4- or 4,4-dimethyltetramethylene, heptamethylene, 1, 
2, 3, 4, 5 or 6-methylhexamethylene, octamethylene, 1, 2, 3, 4, 5, 6 or 7-methylheptamethylene, nonamethylene, 1, 2, 
3, 4, 5, 6. 7 or 8-methyloctamethylene, decamethylene. 1, 2, 3, 4, 5, 6, 7, 8 or 9-methylnonamethylene, undecamethyl- 
ene, 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10-methyldecamethylene, dodecamethylene, 1, 2, 3, 4, 5, 6. 7, 8, 9, 10 or 11-methylun- 
decamethylene and the like, and illustrative examples of alkenylene groups include vinylene, propenylene, 2- 
propenylene, 1-methylvinylene, 2-methylvinylene, butenylene, 2-butenylene, 3-butenylene, 1,3-butadienylene, 1-meth- 
ylpropenylene, 1-methyl-2-propenylene, pentenylene, 1-methylbutenylene, 1-methyl-2-butenylene, 1-methyl-3-bute- 
nylene, 1,1-dimethyl-2-propenylene, hexenylene, 2-hexenylene, 3-hexenylene, 4-hexenylene, 5-hexenylene, 1,3- 
hexadienylene, 1,3,5-hexatrienylene, 1-methyl-2-pentenylene, 1-methyl-3-pentenylene, 1,1-dimethyl-2-butenylene, 
1,1-dimethyl-3-butenylene, heptenyiene, 2-heptenylene, 3-heptenylene, 4-heptenylene, 5-heptenyiene, 6-heptenylene, 
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1,1-dimethyl-2-pentenylene, 1,1-dimethyl-3-pentenylene, 1,1-dimethyl-4-pentenylene. 2-octenylene, 4-octenylene, 7- 
octerrylene, 1 ,3,5,7-octatetraenylene, 1,1-dimethyi-2-hexenylene, 1,1-dimethyl-3-hexenylene, 1,1-dimethyl-5-hexe- 
nylene, 2-nonenylene, 4-nonenylene, 5-nonenylene, 8-nonenylene, 1,1-dimethyl-2-heptenylene, 1,1-dimethyl-3-hepte- 
nylene, 1,1-dimethyl-4-heptenylene, 1,1-dimethyl-6-heptenylene, 2-decenylene, 5-decenylene, 9-decenylene, 1,1- 
dimethyl-2-octenylene, 1,1-dimethyl-4-octenylene, 1,1-dimethyl-7-octenylene, 2-undecenylene, 5-undecenylene, 6- 
undecenylene, 10-undecenyfene, 1,1-dimethyl-2-nonenylene, 1,1-dimethyl-4-nonenylene, 1,1-dimethyl-5-nonenylene, 
1,1-dimethyl-8-nonenylene, 2-dodecenylene, 6-dodecenylene, 11 -dodecenylene, 1,1-dimethyl-2-decenylene, 1,1- 
dimethyl-5-decenylene, 1,1-dimethyl-9-decenylene and the like. 

Preferred substituents which may substituted on these alkylene and alkenylene groups are halogen atoms, and 
illustrative examples of such halogen atoms include fluorine, chlorine, bromine, iodine and the like. One or two substit- 
uents may be contained. 

The term "a cycloalkanediyl group, an arylene group or a pyridinediyl group which may respectively be substituted" 
represented by 



means all of unsubstituted cycloalkanediyl groups, unsubstituted arylene groups, unsubstituted pyridinediyl groups, 
substituted cycloalkanediyl groups, substituted arylene groups and substituted pyridinediyl groups, preferred examples 
of cycloalkanediyl groups including those having 3 to 7 carbon atoms, such as cyclobutanediyl, cyclopentanediyl, 
cyclohexanediyl, cycloheptanediyl and the like, and each of these cycloalkanediyl groups may have 1 or 2 lower alkyl 
groups as its preferred substituents, and such lower alkyl groups include those described in the foregoing as illustrative 
examples of lower alkyl groups. 

Examples of arylene groups include aromatic carbon ring divalent groups such as phenylene, naphthalenediyl, 
anthracenediyl, phenanthrenediyl and the like. 

Substituents which may be substituted on arylene groups, pyridinediyl groups or the arylene group of 



are not particularly limited, provided that they are used in the art as substituents of aromatic carbon rings and pyridine 
rings, and their preferred examples include a halogen atom, a lower alkyl group, a halogeno-lower alkyl group, a lower 
alkoxy group, a cyano group, a nitro group and the like, as well as an amino group or a carbamoyl group which may 
respectively be substituted with a lower alkyl group. 

Illustrative examples of the "halogen atom" and "lower alkyl group" are those defined in the foregoing, and the term 
"halogeno-lower alkyl group" means a group in which optional hydrogen atom(s) of the aforementioned lower alkyl 
group are substituted with 1 or more halogen atoms. When a fluorine atom is used as an example of the halogen atom, 
illustrative examples of the halogeno-lower alkyl group include fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trif- 
luoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl and the like. 

Illustrative examples of the "lower alkoxy group" include methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
sec-butoxy, tert-butoxy, pentyloxy (amyloxy), isopentyloxy, tert-pentyloxy, neopentyloxy, 2-methylbutoxy, 1,2-dimethyi- 
propoxy, 1-ethylpropoxy, hexyloxy and the like. 

The term "amino group which may be substituted with a lower alkyl group" means unsubstituted amino group and 
amino groups mono- or di-substituted with the aforementioned illustrative lower alkyl groups, and illustrative examples 
of the lower alkyl-substituted amino group include mono-lower alkyl amino groups such as methylamino, ethylamino, 
propylamino, isopropyiamino, butylamino, isobutylamino, sec-butylamino, tert-butylamino, pentyl(amyl)amino, iso- 
pentylamino, neopentylamino, tert-pentylamino, hexylamino and the like and symmetric or asymmetric di-lower alkyl 
amino groups such as dimethylamino, diethylamino, dipropylamino, diisopropylamino, dibutylamino, di isobutylamino, 
ethylmethylamino, methylpropylamino and the like. 

Also, the term "carbamoyl group which may be substituted with a lower alkyl group" means unsubstituted car- 
bamoyl group and carbamoyl groups mono- or di-substituted with the aforementioned illustrative lower alkyl groups, and 
illustrative examples of the lower alkyl-substituted carbamoyl group include mono-lower alkyl carbamoyl groups such as 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N-isopropylcarbamoyl, N-butylcarbamoyl, N-isobutylcar- 





or 
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bamoyl, N-sec-butylcarbamoyl, N-tert-butylcarbamoyl, N-pentylcarbamoyl, N-hexylcarbamoyl and the like and symmet- 
ric or asymmetric di-lower alky! carbamoyl groups such as N.N-cOmethylcarbamoyl, N,N<Jiethylcarbamoyl, N,N- 
dipropylcarbamoyl, N.N-dibutylcarbamoyl, N - ethyl -N-methylcarbamoyl, N-methyl-N-propylcarbamoyl, N-ethyl-N-propyl- 
carbamoyl and the like. 

Since the compound (I) of the present invention has acidic proton on its oxadiazolidine rings, it can form salts with 
bases. Pharmaceutical^ acceptable salts of the compound (I) are included in the present invention, and examples of 
such salts include salts with inorganic bases such as alkali metals (e.g., sodium and potassium), alkaline earth metals 
(e.g., magnesium and calcium) and trivalent metals (e.g., aluminum) and with organic bases such as methylamine, 
ethylamine, dimethylamine, diethylamine, trimethylamine, triethylamine, monoethanolamine, diethanolamine, trieth- 
anolamine, cyclohexylamine, lysine, ornithine and the like. 

Since the compound of the present invention has an oxadiazolidine dione, tautomers based on the presence 
thereof exist Also, since certain substituents have double bonds or asymmetric carbon atoms, geometrical isomers and 
optical isomers exist based on the presence thereof. All of these isomers in separated forms and mixtures thereof are 
included in the present invention. 

In addition, since the compound (I) of the present invention and its salts are isolated in some cases in the form of 
hydrates or various solvates or as polymorphic substances, the present invention also include these hydrates, various 
pharmaceutical^ acceptable solvates such as with ethanol and the like and polymorphic substances. 

Particularly preferred examples of the compound of the present invention are compounds in which the substituents 
which may be substituted on 



are one or more substituents selected from the group consisting of a halogen atom, a lower alkyl group, a halogeno- 
lower alkyl group, a lower alkoxy group, a cyano group, a nitro group, an amino group, a lower alkyl-substituted amino 
group, a carbamoyl group and a lower alkyl-substituted carbamoyl group and the substituents which may be substituted 
on the alkylene group and alkenylene group of L 1 and L 2 are one or more halogen atoms. More preferred examples are 
those in which 



may be the same or different from each other and each represents a phenylene group which may be substituted with 
one or more substituents selected from the group consisting of a halogen atom, a lower alkyl group and a halogeno- 
lower alkyl group and L is 

1) an alkylene group or an alkenylene group which may respectively be interrupted with an oxygen atom and/or a 
sulfur atom and which may respectively be substituted with one or more halogen atoms, or 

2) a group represented by 



wherein L 1 and L 2 are respectively an alkylene group or an alkenylene group which may respectively be interrupted 
with an oxygen atom and/or a sulfur atom and which may respectively be substituted with one or more halogen 
atoms 
and 
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is a cycloalkanediyl group, an arylene group or a pyridinediyl group which may respectively be substituted with one 
or more substituents selected from the group consisting of a halogen atom, a lower alkyl group, a halogeno-lower 
alkyl group, a lower alkoxy group, a cyano group, a nitro group, an amino group, a lower alkyl-substituted amino 
group, a carbamoyl group and a lower alkyl-substituted carbamoyl group. 

The following illustrates most preferred examples of the compound of the present invention. 

(1) 1,3-Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]benzene or a pharmaceutical ly acceptable salt 
thereof. 

(2) 1,4-Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-2-butene or a pharmaceutical^ acceptable salt 
thereof (particularly its (Z) form). 

(3) 1,9-Bis[4-[(3,5<iioxo-1,2,4-oxadiazolidin-2-yl)methy0phenoxy]nonane or a pharmaceutical^ acceptable salt 
thereof. 

(Production method) 

The compound of the present invention can be produced by employing various synthesis methods making use of 
the characteristics of its basic structure or its substituents. The following illustrates typical examples of the production 
method. 

First production method 

o o 
-A^ ^A 
HjN n-ch.-TbV l— (b'Vci-u-n NHj 

HO 7 . N OH 

cm 

o 
ii 

Y 1 -C-Y 1 (ffl) 



HN 



0 



o o 



( i ) 



W N o A o 



(In the above formulae, 
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and L are as defined in the foregoing, and Y 1 and Y 2 may be the same or different from each other and each represents 
a halogen atom, an alkoxy group, an aralkyloxy group or an arytoxy group.) 

The compound (I) of the present invention is produced by allowing a bis(N-carbamoyl-N-hydroxyaminomethyl) 
derivative represented by the general formula (II) to react with a carbonyl compound represented by the general formula 

In this case, examples of the halogen atom represented by Y 1 and Y 2 are as defined in the foregoing, and lower 
alkoxy groups (e.g., methoxy and ethoxy) may generally be used as the alkoxy group though not particularly limited to 
these lower alkoxy groups. The aryloxy and aralkyloxy groups are not particularly limited, provided that they are aro- 
matic carbon ring-oxy groups or aromatic carbon ring-aikoxy groups, and phenoxy, benzyloxy and the like may generally 
be used. 

It is advantageous to carry out the reaction between the compound (II) with 2 mol or excess mol equivalent of the 
compound (III), preferably, in the presence of a base such as sodium hydroxide, potassium hydroxide or the like at a 
temperature of from 0°C to 150°C in an inert organic solvent such as tetrahydrofuran, diethyl ether, diisopropyl ether, 
dioxane, dimethoxyethane (monoglyme), bis(2-methoxyethyl) ether (diglyme), methanol, ethanol, Cellosolve (trade 
name, 2-ethoxyethanol) ( Methylcellosolve (trade name, 2-methoxyethanol), dimethyl sulfoxide, surfolane or the like, or 
a mixture thereof. 

In this connection, as shown in the following reaction scheme, the starting compound (II) can be obtained easily by 

1) reducing the corresponding bis(formyl) compound (IV) to obtain a bis(hydroxymethyl) compound, halogenating 
the product to obtain a bis(halogenomethyl) compound, allowing the halogeno compound to react with protected 
hydroxy-urea to obtain a bis(N-protected hydroxy-N-carbamoylaminomethyl) compound (VI) and then eliminating 
the protecting group, or 

2) subjecting the corresponding formyl compound (IV) to reductive amination with hydroxylamine using a reducing 
agent to obtain a bis(hydroxyaminomethyl) compound (VII) and allowing the thus obtained compound to react with 
an alkali metal cyanate in the presence of water. 
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(In the above formulae, 




and L are as defined in the foregoing, Y 3 represents a halogen atom, R 3 represents an easily removable protecting 
group for the hydroxy! group and M represents an alkali metal.) 

In this case, the halogen atom and alkali metal are as defined in the foregoing, and examples of the protecting 
group for the hydroxy! group include those which can be easily eliminated, such as aralkyl groups (e.g., benzyl and p- 
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methoxybenzyl). lower alkyi groups (e.g.. tert-butyl) and acyl groups (e.g., acetyl, trlfluoroacetyl, and benzyloxycarbo- 
nyl). 

The reaction of each step can be carried out by employing generally used methods. For example, the reaction for 
the production of the bis(halogenomethyl) compound (V) from the bis(formyl) compound (IV) may be effected preferably 
in an inert organic solvent such as alcohols (e.g., methanol), ethers (e.g., tetrahydrofuran), or a mixture thereof, by 
reducing the starting compound using a reducing agent such as sodium borohydrate or the like which is generally used 
for the production of -CH 2 OH from -CHO and allowing the reduced product to react with a halogenation agent such as 
a hydrogen halide. Also, the reaction for the production of the bis[N-(protected hydroxy)-N-carbamoylaminomelhyl] 
compound from the compound (V) may be effected by allowing the compound (V) to react with a protected hydroxyurea 
in an inert organic solvent such as dimethylformamide or the like which is generally used in the N-alkylation reaction, 
preferably in the presence of a base such as sodium hydride, potassium carbonate or the like, which is usually used in 
the N-alkylation reaction. Elimination of the protecting group, though it varies depending on the type of the protecting 
group, may be effected by treating the compound with trifluoroacetic acid or the like acid which is usually used in the 
elimination of hydroxyl-protecting groups or, in the case of a protecting group such as a benzyl group, by reducing it for 
example by catalytic reduction in the presence of a catalyst such as Pd-C or the like. 

The reaction for the production of the bis(hydroxymethyl) compound (VII) from the compound (IV) may be effected 
by allowing the compound (IV) to react with hydroxylamine or a salt thereof and reducing the thus formed Schiffs base 
using a reducing agent (e.g. t a borane-pyridine complex and sodium borohydrate), which is usually used in the reduc- 
tive amination, in an inert solvent, for example, in an organic solvent such as alcohols (e.g., methanol and ethanol) or 
aromatic hydrocarbons (e.g., benzene, toluene, and xylene), or in water or a mixture solvent thereof, if necessary, in the 
presence of a catalyst such as sodium acetate, p-toluenesulfonic acid or the like and using an azeotropic dehydration 
apparatus or a dehydrating agent, if necessary. The Schiffs base can be applied to the reduction step without isolation. 

The reaction for the production of the compound (II) from the compound (VII) may be effected by allowing the com- 
pound (VII) to react with an alkali metal cyanate in an inert organic solvent such as alcohols (e.g., methanol and etha- 
nol), ether (e.g., tetrahydrofuran) or a mixture thereof, if necessary, in the presence of an acid catalyst such as 
hydrochloric acid or the like. 

Taking types, etc. of 



into consideration, the bis(formyl) compound (IV) may be produced by various methods, for example, by employing eth- 
erif ication or thioetherif ication in which the corresponding halide or sulfonate is allowed to react with phenol or thiophe- 
nol in the presence of a base, or by reducing the corresponding bis(nitrile) compound (VIII) using a reducing agent such 
as diisobutyl aluminum hydride or the like. When the bis(tolyl) compound (IX) is used as a starting material, the bis(hal- 
ogenomethyl) compound (V) can also be produced by allowing the starting material to react with a halogenation agent. 
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Second production method 

HONHCH, -^B^-L— {J^-CH, NHOH 

(vn) 



o 
II 

Y ' -C-NCO (X) 
or Y s CONHCOY' (XI) 



0 0 

H 0 (>" CH '^ L_ ® CH '" N io 

( I ) 



(In the above formulae, 



-©-,-©- 



35 and L are as defined in the foregoing, Y 4 represents a halogen atom or an alkoxy group, and Y 5 and Y 6 may be the 
same or different from each other and each represents a halogen atom, an alkoxy group, an aralkyloxy group or an ary- 
loxy group.) 

The compound (0 of the present invention can be produced also by using the corresponding bis(hydroxyaminome- 
thyl) compound (VII) as a starting material and allowing it to react with isocyanates (X) represented by the general for- 
40 mula (X) or N-acyl acid imides (XI). 

Illustrative examples of the halogen atom, alkoxy group, aralkyloxy group and aryloxy group are as defined in the 
foregoing. 

Though it varies depending on the type of the starting compound, it is advantageous to carry out the reaction of the 
compound (VII) with 2 mol or excess mol equivalent of the compound (X) or (XI) at a cooling temperature to room tem- 
45 perature in an inert solvent, for example, in an organic solvent such as tetrahydrofuran, dioxane, ethers (e.g., diethyl 
ether), dimethylformamide, dimethyl sulfoxide or the like or a mixture solvent thereof, if necessary, in the presence of a 
base such as sodium hydroxide, potassium hydroxide, trimethylamine, triethylamine or the like. 
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Y s C0NHC0-N-CH, -^^- L _^^_ CH,-N-C0NHC0Y s -^1 
OH ^ ^ OH 



10 



15 



20 



(XJJ) 



A ° 



(I) 



25 (in the above formulae, 



30 




L and Y 5 are as defined in the foregoing.) 

The compound (I) of the present invention can be produced also by cyclizing the corresponding bis(N-hydroxy-N- 
35 acylaminocarbonylaminomethyl) compound (XII) through its treatment with a base. 

The base used in the third production method is also used in this reaction, and the compound (XII) is an interme- 
diate of the third production method, because it is produced in the third production method by allowing the compound 
(VII) to react with the compound (X) in the absence of base. 

In consequence, the base-treatment reaction is carried out in the same manner as described in the third production 
40 method. 

Fourth production method 

A member of the compound of the present invention in which L, L 1 and/or L 2 is -SO- or -S0 2 - can be produced also 
45 by oxidizing the corresponding compound having -S- or -SO-. 

The oxidation can be carried out by applying generally used methods advantageously using oxidizing agent such 
as organic peracids (e.g., performic acid, peraceticacid, perbenzoic acid, m-chloroperbenzoic acid, perphthalic acid) or 
hydrogen peroxide. 

so Other production method 

Since the compound of the present invention has ether (thioether), amide, imino and similar structures, it can be 
produced by employing conventional methods such as the aforementioned etherification, thioetherif ication amidation 
N-alkylation, reductive amination and the like. 
55 The compound of the present invention produced in this manner is isolated and purified as a free compound or its 
salt, hydrate or various types of solvate. Pharmaceutical^ acceptable salts of the compound (I) of the present invention 
can be produced by subjecting it to a conventional salt forming reaction. 

Isolation and purification are carried out by employing generally used chemical techniques such as extraction, f rac- 
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tional crystallization, various types of separation chromatography and the like. 

Tautomers and geometrical isomers can be separated by selecting appropriate starting materia! or making use of 
a difference in physicochemical property between isomers. 

Also, optical isomers can be made into stereochemical^ pure isomers by selecting an appropriate starting material 
or by racemic resolution of a racemic compound (for example, a method in which a compound is converted into a dias- 
tereomer salt with a general optically active base and then subjected to optical resolution). 

INDUSTRIAL APPLICABILITY 

Since the compound (I) of the present invention and its salts and the like have excellent hypoglycemic action based 
on their insulin sensitivity-increasing action, are low in toxicity and hardly cause side effects, they are useful as a drug 
for the prevention and treatment of diabetes, particularly non-insulin-dependent diabetes (type II), and various types of 
diabetic complication and as a drug to be used in combination with insulin. 

The excellent hypoglycemic action of the compound of the present invention based on its insulin sensitivity-increas- 
ing action was confirmed by the following test methods. 

Hypoglycemic action 

Male kk mice of 4 to 5 w were purchased from CLEA Japan Inc. These animals were separately reared with a high 
calorie food (CMF, manufactured by Oriental Yeast), and the animals of which the body weight was more than 40 g were 
used in the test. 

Measurement of the blood sugar level was carried out by collecting a 10 u.1 portion of blood from a tail vein, remov- 
ing protein from the collected sample by its treatment with 100 ^ of 0.33 N perchloric acid, and after cerrtrifugation, 
measuring glucose in the resulting supernatant by the glucose oxidase method. Six animals having a blood sugar level 
of more than 200 mg/dl were used as one group in the test. 

Each drug was suspended in 0.5% methyl cellulose and orally administered daily for 4 days. Blood samples were 
collected before and on the fifth day of the drug administration from the tail vein. Blood sugar level was determined with 
the aforementioned method. 

The hypoglycemic activity was expressed as the blood sugar level decreasing ratio to the pre-administration level 
and statistically evaluated as a significant threshold value of p = 0.05. 

= p<0.05 
= p<0.01 
= p<0.001 

As the result, the compound of the present invention showed excellent hypoglycemic action. For example, the com- 
pound of Example 6 showed 53%*** of blood sugar level decreasing ratio with a dose of 30 mg/day. In addition, low tox- 
icity of the compound of the present invention has been confirmed by a toxicity test. 

A pharmaceutical composition which contains one or more of the compound represented by the general formula (I) 
and pharmaceutical^ acceptable salts thereof as the active ingredient is prepared as various dosage forms such as 
tablets, powders, fine granules, granules, capsules, pills, solutions, injections, suppositories and the like making use of 
generally used pharmaceutical carriers, excipients and other additives, and is administered orally or parenterally. 

Clinical dose of the compound of the present invention to be used in human is optionally decided taking into con- 
sideration the symptoms, body weight, age, sex and the like of each patient and is generally from 1 to 2,000 mg per day 
per adult for oral administration, and the daily dose recited above may be used once a day or divided into several doses 
per day. Since the dose varies under various conditions, a dose smaller than the above range may exert full effect in 
some cases. 

Tablets, powders, granules and the like are used as the solid composition for oral administration use of the present 
invention. In such solid composition, one or more active substances are mixed with at least one inert diluent such as 
lactose, mannitol, glucose, hydroxypropylcellulose, fine crystalline cellulose, starch, polyvinylpyrrolidone, magnesium 
metasilicate aluminate or the like. In addition to the inert diluent, the composition may also contain other inactive addi- 
tive agents in the usual way, which include a lubricant such as magnesium stearate, a disintegrator such as fibrin cal- 
cium glycolate, a stabilizer such as lactose and a solubilizing or solubilization assisting agent such as glutamic acid or 
aspartic acid. If necessary, tablets or pills may be coated with a gastric or enteric films Such as sucrose, gelatin, hydrox- 
ypropylcellulose, hydroxypropylmethylcellulose phthalate or the like. 

Examples of the liquid composition for use in oral administration contains pharmaceutical^ acceptable emulsions, 
solutions, suspensions, syrups, elixirs and the like, which contain generally used inert diluents such as purified water, 
ethanol and the like. In addition to the inert diluent, this composition may also contain a solubilizing or solubilization 
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assisting agent auxiliary agents (e.g., a moistening agent), a suspension , a sweetener, a flavoring agent, an aromatic 
agent, an antiseptic agent and the like. 

Examples of injections for parenteral administration use include aseptic aqueous or non-aqueous solutions, sus- 
pensions and emulsions. Diluents of aqueous solutions and suspensions include, for example, distilled water for injec- 
tion use and physiological saline. Examples of diluents for use in the non-aqueous solutions and suspensions include 
propylene glycol, polyethylene glycol, plant oils (e.g., dive oil), alcohols (e.g., ethanol) and Polysolvate 80 (trade name). 
Such compositions may further contain additive agents such as a tonicity agent, an antiseptic agent, a moistening 
agent, an emulsifying agent, a dispersing agent a stabilizing agent (e.g., lactose), a solubilizing or solubilization assist- 
ing agent and the like. These agents are sterilized, for example, by filtration through a bacteria-removing filter, addition 
of a bactericide or irradiation. Alternatively, a sterile solid composition may first be produced, which is then dissolved in 
sterile water or a sterile injection solvent prior to its use. 

BEST MODE OF CARRYING OUT THE INVENTION 

The following examples are provided to describe the present invention further in detail. 

Since novel compounds are included in the starting materials, examples of their production are shown in the follow- 
ing as Reference Examples. 

Reference Example 1 

1 ,3-Bis(4-formylphenoxy)benzene (6.36 g) was dissolved in a mixed solvent of 30 ml methanol and 60 ml tetrahy- 
drofuran to which, with ice-cooling, was subsequently added 0.76 g of sodium borohydride. After 30 minutes of stirring 
with ice-cooling, the solution was mixed with 80 ml of 1 N hydrochloric acid and extracted with ethyl acetate. The extract 
was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The thus obtained residue was dis- 
solved in a 4 N hydrogen chloride- 1,4-dioxane solution and the solution was stirred for 2 hours at room temperature. 
The solvent was evaporated under a reduced pressure, and the residue was subjected to silica gel column chromatog- 
raphy (hexane:ethyl acetate = 9:1) to obtain 6.0 g of 1 ,3-bis[(4-chloromethyI)phenoxy]benzene. 

Melting point: 37 - 39°C 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 4.76 (4H, s, 




6.67 (1H, t, J = 2.4 Hz, 




6.79 (2H, dd, J = 2.4 and 8.3 Hz, 




7.05 (4H, d,J=8.3 Hz, 
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H 
0 
H 




C l 



x 2), 



10 



15 



7.40 (1H, t, J = 8.3 Hz, 




7.46 (4H. d, J = 8.3 Hz, 



20 



25 



H 

-O^fjs .CI x 2 > 




30 



35 



40 



45 



Reference Example 2 

2,7-Bis(4-formylphenoxy)naphthalene (2.24 g, 6.09 mmol) was dissolved in a mixed solvent of methanol (20 ml) 
and tetrahydrofuran (20 ml) to which, with ice-cooling, was subsequently added sodium borohydride (0.576 g, 15.2 
mmol). After 1 hour of stirring at room temperature, the solution was mixed with 1 N hydrochloric acid (60 ml) and 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and then the solvent was evap- 
orated. 

The thus obtained residue (1 .7 g) was added to a 4 N hydrogen chloride-1 ,4<iioxane solution (20 ml) and the mix- 
ture was stirred for 3 hours at room temperature. After completion of the reaction, the solvent was evaporated and the 
resulting powder was washed with water and diethyl ether and then dried to obtain 2,7-bis(4-chloromethylphe- 
noxy)naphthalene (1.41 g, 57%). 

Melting point: 95 - 97°C 

Mass spectrometry data (m/z): 409 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 



6: 4.78 (4H, s, 



50 



/ 



0 




CH 



XI x 2) r 
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7.07 (4H, d, J = 8.8 Hz, 
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0 



H 



H 




C l 



x 2), 



7.22 (2H, dd, J = 2.44 Hz, 



0 



H 




H 



7.38 (2H. d. J = 2.44 Hz, 



H H 

.0 1 X .0. 




7.47 (2H, d, J = 8.8 Hz, 



O 



H 




CI x 2 ), 



H 



7.98 (2H, d, J = 8.8 Hz), 



.0 




0. 



H H 



The following compounds were obtained in the same manner as described in Reference 

Bis[(4-chloromethyl)phenyl]ether; 
Bis[(4-chloromethyl)phenyf]methane; 

1.4- Bis[(4-chloromethyf)phenoxy]benzene; 

1 .5- Bis[(4-chloromethyl)phenoxy]pentane; 
Trans-1,4-bis[t(4-chloromethyl)phenoxy]methyOcyclohexane; 
Cis-1,3-bis[(4-chloromethyl)phenoxy]cyclohexane; 

1 ,2-Bisf(4-chloromethyf)phenoxy]benzene; 
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Reference Example 3 

Dimethylformamide (150 ml) was added to 21.3 g of 1 ,9-dibromononane, 19.8 g of 4-hydroxybenzaldehyde and 
21 .7 g of potassium carbonate, and the mixture was stirred at 90°C for 1.5 hours. The reaction mixture was cooled to 
5 room temperature and poured into water, and the thus formed precipitate was washed with water and then dried under 
a reduced pressure to obtain 26.9 g of 1,9-bis(4-formylphenoxy)nonane. 

Mass spectrometry data (m/z): 368 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

10 

8: 1.20- 1.30(1 OK m), 

1.65-1.80 (4H, m),4.07 (4H, t), 
7.11 (4H,d), 7.86 (4H.d), 
9.86 (2H, s) 

15 

The following compounds were obtained in the same manner as described in Reference Example 3. 
Reference Example 4 
20 (Z)- 1 ,4-Bis(4-formylphenoxy)-2-butene 

Mass spectrometry data (m/z): 296 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

25 8: 4.78 (4H,d), 5.97 (2H,t), 
7.02 (4H, d), 7.84 (4H t d), 
9.90 (2H, s) 

Reference Example 5 

30 

1 ,6-Bis(4-fbrmylphenoxy)hexane 

Mass spectrometry data (m/z): 326 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3p TMS internal standard) 

35 

8: 1.75- 1.55 (4H, m), 
1.75- 1.85 (4H,m), 
4.10 (4H,t), 7.12 (4H, d), 
7.83 (4H, d), 9.89 (2H, s) 

40 

Reference Example 6 

1 ,4-Bis(4-formylphenoxy)butane 

45 Mass spectrometry data (m/z): 299 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 1.70 - 1.55 (4H, m), 4.14 (4H, m), 
7.00 (4H, d), 7.83 (4H, d), 
50 9.89 (2H, s) 

Reference Example 7 

(E)-1 ,4-Bis(4-formy1phenoxy)-2-butene 

55 

Mass spectrometry data (m/z): 297 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
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8: 4.68 (4H,dd), 6.11 (2H, m), 
7.03 (4H, d), 7.83 (4H. d), 

9.89 (2H,s) 

5 Reference Example 8 

1 ,7-Bis(4-formylphenoxy)heptane 

Mass spectrometry data (m/z): 340 (M + ) 
10 Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 1.10 - 2.10 (10H,m), 

4.05 (4H, t), 6.98 (4H, d), 

7.82 (4H, d), 9.88 (2H, s) 

15 

Reference Example 9 
1,3-Bis[(4-forniylphenoxy)methyl]benzene 

20 Mass spectrometry data (m/z): 346 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 5.17 (4H,s), 7.07 (4H,d), 

7.30 - 7.70 (4H, m), 7.74 (4H, d), 
25 9.89 (2H, s) 

Reference Example 10 

1,5-Bis(4-fbrmylphenoxy)-3,3-dimethylpentane 

30 

Mass spectrometry data (m/z): 340 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 1.09 (6H,s), 1.87 (4H,t), 
35 4.16 (4H,t), 6.97 (4H, t), 

7.87 (4H, t), 9.88 (2H, s) 

Reference Example 1 1 

40 Cis-1 > 3-bis(4-formylphenoxy)cyclopentane 

Mass spectrometry data (m/z): 31 1 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

45 8: 1.70- 7.50 (6H, m), 

4.90 - 5.20 (2H, m), 6.98 (4H, d), 

7.83 (4H, d), 9.89 (2H, s) 

Reference Example 12 

50 

Trans- 1 ,3-bis(4-fbr mylphenoxy)cyclopentane 

Mass spectrometry data (m/z): 31 1 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

55 

8: 2.10- 2.25 (5H, m), 
2.51 -2.58(1 K m), 
4.88-4.95 (2H,m), 6.97 (4H, d), 
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8.82 (4H, d), 9.87 (2H, s) 

The following compounds were obtained in the same manner as described in Reference Example 4. 
Reference Example 13 
1 ,8-Bis(4-formylphenoxy)octane 

Mass spectrometry data (m/z): 354 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3t TMS internal standard) 

8: 0.90- 2.00 (12H,m), 

4.04 (4H, t), 6.99 (4H, d), 

7.83 (4H, d), 9.88 (2H, s) 

Reference Example 14 
2,2 , -Bis(4-1brmylphenoxy)ethyl ether 

Mass spectrometry data (m/z): 314 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.80 - 4.10 (4H, m), 

4.10- 4.25 (4H, m), 7.02 (4H, d), 

7.85 (4H, d), 9.87 (2H, s) 

Reference Example 15 

1 .2- Bis(4-formylphenoxy)ethane 

Mass spectrometry data (m/z): 271 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3> TMS internal standard) 

8: 4.45 (4H, m), 7.06 (4H, d), 

7.86 (4H, d). 9.91 (2H, s) 

Reference Example 16 

1 .3- Bis(4-formylphenoxy)propane 

Mass spectrometry data (m/z): 285 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 2.34 (2H, quint), 4.27 (4H, t), 
7.01 (4H, d), 7.83 (4H, d), 
9.88 (2H,s) 

Reference Example 17 

1 , 10-Bis(4-formylphenoxy)decane 

Mass spectrometry data (m/z): 383 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 0.90 - 2.00 (16H, m) t 4.04 (4H, t), 
6.98 (4H, d), 7.82 (4H.d), 

9.87 (2H, s) 
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Reference Example 18 

1,11 -Bis(4-formy!phenoxy)undecane 

Mass spectrometry data (m/z): 397 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 0.90 - 2.00 (18H, m), 4.04 (4H, t), 
7.00 (4H, d), 7.84 (4H, d). 
9.88 (2H, s) 

Reference Example 19 

1 ,12-Bis(4-formylphenoxy)dodecane 

Mass spectrometry data (m/z): 41 1 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 0.90 - 2.00 (20H, m), 4.04 (4H, t), 
6.98 (4H, d), 7.82 (4H, d), 

9.87 (2H, s) 

Reference Example 20 

1 l 5-Bis(4-formylphenoxy)-2,2 I 3,3 > 4,4-hexafluoropentane 
Mass spectrometry data (m/z): 421 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 4.58 (4H, s), 7.08 (4H, d), 
7.91 (4H, d), 9.93 (2H, s) 

Reference Example 21 

p-Fluorobenzaldehyde (7.7 g), 5.9 g of 5-chlororesorcinol and 12.3 g of anhydrous potassium carbonate were 
added to 50 ml of dimethyl sulfoxide and stirred for 1 2 hours at 1 00°C. After completion of the reaction, 1 00 ml of water 
and 200 ml of ethyl acetate were added to carry out phase separation. After three times of washing with 50 ml of 10% 
sodium chloride aqueous solution and subsequent drying over anhydrous magnesium sulfate, the solvent was evapo- 
rated. The resulting oily material was subjected to silica gel column chromatography (hexane:ethyl acetate (7:1)) to 
obtain 3.5 g of 1 ,3-bis(4-formylphenoxy)-5-chlorobenzene. 

Mass spectrometry data (m/z): 352 (M + ) (GC-MS) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.69 (1H,t, phenyl), 

6.88 (1H, d, phenyl), 
7.14 (4H, d, phenyl), 
7.90 (4H. d, phenyl), 
9.95 (2H, s, -CHO) 

Reference Example 22 

(a) 3,5-Dihydroxytoluol (3.72 g) and 7.62 g of 4-fluorobenzonitrile were dissolved in 50 ml of dimethyl sulfoxide to 
which was subsequently added 2.52 g of 60% sodium hydride. After 4 hours of stirring at 60°C, ice water and ethyl 
acetate were added to separate the organic layer. The organic layer was washed with 10% potassium carbonate 
aqueous solution and dried over anhydrous magnesium sulfate, and then the solvent was evaporated. The residue 
was recrystallized from isopropanol to obtain 5.5 g of 1 ,3-bis(4-cyanophenoxy)-5-methylbenzene. 
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Mass spectrometry data (m/z): 326 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
8: 2.35 (3H, s, 

6.50 - 6.80 (3H t m t 



7.04 (4H, d, 



7.62 (4H, d, 




(b) 1 ,3-Bis(4-cyanophenoxy)-5-methylbenzene (7.06 g) was dissolved in 1 50 ml of methylene chloride, and 53.1 ml 
of aluminum diisobutylhydride (1 .02 M toluene solution) was added dropwise to the solution which was ice-cooled. 
After 30 minutes of stirring with ice-coding, 100 ml of saturated ammonium chloride aqueous solution and 5% sul- 
furic acid were added thereto and the resulting organic layer was separated. The organic layer was washed with 
saturated sodium chloride aqueous solution and dried over anhydrous magnesium sulfate and then the solvent was 
evaporated. Diisopropyl ether was added to the resulting residue and the thus formed crystals were collected by 
filtration to obtain 6.5 g of 1,3-bis(4-formylphenoxy)-5-methylbenzene. 

Mass spectrometry data (m/z): 332 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 2.34 (3H, s, 
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7.21 (4H, d, 



7.94 (4H. d, 




9.95 (2H, s, 

O 
I 

-C-H x 2) 



Reference Example 23 

(a) 40% Potassium fluoride-alumina (3 g) and 0.4 g of 18-crown-6-ether were added to 50 ml of acetonitrile solution 
containing 1.55 g of resorcinol and 5.34 g of 44luoro-3-trrtluoromethylbenzonitrile. After heating the reaction mix- 
ture overnight under reflux, insoluble materials were separated by filtration, diluted with water and extracted with 
ethyl acetate. The organic layer was washed with water and saturated sodium chloride aqueous solution and then 
dried over anhydrous magnesium sulfate. The solvent was evaporated under a reduced pressure and the resulting 
residue was recrystallized from hexane-ethyl acetate to obtain 2.40 g of 1,3-bis(4-cyano-2-trifluoromethylphe- 
noxy)benzene. 

Mass spectrometry data (m/z): 449 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3> TMS internal standard) 

5: 6.88 (1 H, t), 6.98 - 7.03 (4H, m), 
7.51 (1H,t), 7.77 (2H, d), 
7.99 (2H, d) 

(b) 1.3-Bis(4-formyl-2-trifluoromethylphenoxy)benzene was obtained in the same manner as described in Refer- 
ence Example 22 (b). 
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Mass spectrometry data (m/z): 455 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.90 (1 H, t), 6.99 - 7.02 (2H, m), 
5 7.07 (2H f d), 7.50 (1H,t), 

8.01 (2H, d), 8.22 (2H, d), 
9.98 (2H, s) 

Reference Example 24 

10 

(a) Anhydrous trifluoroacetic acid (20 ml) was added to 20 ml of dichloromethane solution containing 1.53 g of 3- 
(4-cyanophenoxy)aniline, and the reaction mixture was stirred for 30 minutes at room temperature. The solvent was 
evaporated under a reduced pressure, and the thus obtained residue was dissolved in 40 ml of 2-butanone. Then, 
3.14 g of methyl iodide and 2.09 g of potassium carbonate were added thereto. The reaction mixture was heated 

15 for 3 hours under reflux, insoluble materials were separated by filtration, and the solvent was evaporated under a 
reduced pressure. To the thus obtained residue were added 30 ml of methanol, 20 ml of water and 1 .10 g of potas- 
sium carbonate. The reaction mixture was heated for 2 hours under reflux, diluted with water and then extracted 
with ethyl acetate. The organic layer was washed with saturated sodium chloride aqueous solution and then dried 
over anhydrous magnesium sulfate. The solvent was evaporated under a reduced pressure, and the resulting res- 

20 idue was purified by silica gel column chromatography (eluant; hexanerethyl acetate = 2:1) to obtain 1 .52 g of 3-(4- 
cyanophenoxy)-N-methylaniline. 

Mass spectrometry data (m/z): 224 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

25 

8: 2.82 (3H, s). 3.86(1 H, s), 
6.29 (1H,t), 6.36 (1H, d), 

6.46 (1H,d), 7.02 (2H,d), 
7.18 (1H,t), 7.58 (2H,d) 

30 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (a). 3-(4- 
Cyanophenoxy)-N-(4-cyanophenyl)-N-methylaniline Starting compound: 3-(4-cyanophenoxy)-N-methylaniline 

Mass spectrometry data (m/z): 325 (M + ) 
35 Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.37 (3H, s), 6.83 - 6.91 (4H, m), 
7.04-7.06 (3H, m), 7.42 (1H, t), 

7.47 (2H,d). 7.63 (2H,d) 

40 

(c) The following compound was obtained in the same manner as described in Reference Example 22 (b). 3-(4- 
Formylphenoxy)-N-(4-formylphenyl)-N-methylaniline Starting compound: 3-(4-cyanophenoxy)-N-(4-cyanophenyl)- 
N-methylaniline 

45 Mass spectrometry data (m/z): 331 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.41 (3H, s), 6.88 - 6.97 (4H, m), 
7.07 - 7.12 (3H, m), 7.44 (1 H, t), 
50 7.72 (2H,d), 7.86 (2H,d), 

9.79 (1H,s), 9.94 (1H, s) 

Reference Example 25 

55 (a) The following compound was obtained in the same manner as described in Reference Example 23 (a). 1,3- 
Bis(4-cyano-2,6-difluorophenoxy)benzene 

Mass spectrometry data (m/z): 385 ([M + H] + ) 
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Nuclear magnetic resonance spectrum (CDC! 3> TMS internal standard) 

6: 6.78 - 6.81 (2H, m), 6.95 (1 H, t), 
7.35 (1H,t), 8.07 (4H,d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-formyl-2,6-drf!uorophenoxy)benzene 

Mass spectrometry data (m/z): 391 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 6.64-6.71 (3H, m), 7.24 (1 H, t), 
7.57 (4H, d), 9.93 (2H, s) 

Reference Example 26 

(a) The following compound was obtained in the same manner as described in Reference Example 23 (a). 1,3- 
Bis(4-cyano-3-trifluoromethylphenoxy)benzene 

Mass spectrometry data (m/z): 449 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 7.16 - 7.20 (3H, m), 
7.44 - 7.47 (2H, m), 
7.60 - 7.64 (3H, m), 
8.16 (2H,d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-fbrmyl-3-trifluorophenoxy)benzene 

Mass spectrometry data (m/z): 455 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 6.85 (1 H, t), 6.98 - 7.01 (2H, m), 
7.22 - 7.27 (2H, m), 7.37 (2H, d), 
7.51 (1H,t), 8.14 (2H, d), 
10.30 (2H,s) 

The following compounds were obtained in the same manner as described in Reference Example 3. 
Reference Example 27 
1,3-Bis(4-formylphenoxy)-4-nitrobenzene 

Mass spectrometry data (m/z): 363 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.8 - 7.3 (6H, m), 7.8 - 8.0 (4H, m), 
8.14 (1H,d), 9.95 (1H.S), 
9.98 (1H,s) 

Reference Example 28 

2,6-Bis(4-formylphenoxy)benzonitrile 

Mass spectrometry data (m/z): 342 ([M - H]~) 

Nuclear magnetic resonance spectrum (CDCIs. TMS internal standard) 
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8: 6.81 (2H, d), 7.25 (4H, d), 
7.52 (1H.t), 7.96 (4H,d). 
10.00 (2H,s) 

Reference Example 29 
2,4-Bis(4-formylphenoxy)benzonitrile 

Mass spectrometry data (m/z): 343 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.72 (1H.d), 6.89 (2H,dd), 
7.19 (2H, d), 7.21 (2H,d), 
7.71 (1H, d), 7.94 (4H, d), 
9.96 (2H, s) 

Reference Example 30 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(4-cyanophenoxy)-5-methoxybenzene 

Mass spectrometry data (m/z): 342 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.78 (3H,s), 6.34 (1H,t), 
6.45 (2H, d), 7.06 (4H, d), 
7.63 (4H, d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-formylphenoxy)-5-methoxybenzene 

Mass spectrometry data (m/z): 348 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.78 (3H,s), 6.39 (1H.t). 
6.48 (2H, d), 7.13 (4H, d), 
7.87 (4H. d), 9.94 (2H, s) 

Reference Example 31 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(4-cyanophenoxy)-5-fluorobenzene 

Mass spectrometry data (m/z): 330 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.54 (2H, m), 6.65(1 H, d), 
7.10 (4H,d), 7.67 (4H, d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-formylphenoxy)-5-fluorobenzene 

Mass spectrometry data (m/z): 337 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.57 (2H, m), 6.67(1 H, d), 
7.16 (4H, d), 7.91 (4H, d), 
9.96 (2H, s) 
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Reference Example 32 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1 ,3 
Bis(4-cyanophenoxy)-4-bromobenzene 

Mass spectrometry data (m/z): 392 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.8 - 7.4 (6H, m), 7.6 - 7.7 (5H, m) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-formylphenoxy)-4-bromobenzene 

Mass spectrometry data (m/z): 396 ([M - HJ") 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.8 - 7.0 (2H, m), 7.0 - 7.3 (4H, m), 
7.68 (1H, d), 7.8-8.0 (4H, m), 
9.94 (2H, s) 

Reference Example 33 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 3,5 
Bis(4-cyanophenoxy)-N,N-dimethylaniline 

Mass spectrometry data (m/z): 355 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 2.94 (3H,s), 6.05 (1H,t), 
6.23 (2H f d), 7.04 (4H,d), 
7.60 (4H, d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 3,5- 
Bis(4-formylphenoxy)-N,N-dimethylaniline 

Mass spectrometry data (m/z): 361 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3l TMS internal standard) 

8: 2.95 (3H.s), 6.11 (1H,t), 
6.27 (2H,d), 7.10 (4H,d), 
7.84 (4H, d), 9.92 (2H, s) 

Reference Example 34 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(4-cyanophenoxy)-4-chlorobenzene 

Mass spectrometry data (m/z): 346 (M + ) 

Nuclear magnetic resonance spectrum (CDC^, TMS internal standard) 
8: 6.8 - 7.2 (6H, m), 7.6 - 7.8 (5H, m) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(4-formylphenoxy)-4-chlorobenzene 

Mass spectrometry data (m/z): 352 (M + ) 

Nuclear magnetic resonance spectrum (CDC^, TMS internal standard) 
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8: 6.9 - 7.2 (6H, m), 7.52(1 H,d), 
7.8 - 8.0 (4H, m). 9.94 (2H, s) 

Reference Example 35 

The following compound was obtained by the same treatment as described in Reference Example 22 (a), followed 
by the same treatment of Reference Example 22 (b) without isolating 1,3-bis(4-cyano-2-fluorophenoxy)benzene. 1,3- 
Bis(2-fluoro-4-formylphenoxy)benzene 

Mass spectrometry data (m/z): 354 (M+) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.8 - 6.95 (3H, m), 7.10 (2H, d), 
7.39 (1H,t), 7.6-7.8 (4H, d), 
9.92 (2H, d) 

Reference Example 36 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(2-chloro-4-cyanophenoxy)benzene 

Mass spectrometry data (m/z): 381 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 6.72 - 6.91 (3H, m), 6.99 (2H, d), 

7.5 (1H, m), 7.52 (2H, dd), 
7.77 (2H, d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(2-chloro-4-formylphenoxy)benzene 

Mass spectrometry data (m/z): 387 (M+) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 6.78 (1H,t), 6.90 (2H,dd), 

7.06 (2H, d), 7.43 (1H, t), 
7.74 (2H, dd). 7.99 (2H, d), 
9.91 (2H, s) 

Reference Example 37 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(3-chloro-4-cyanophenoxy)benzene 

Mass spectrometry data (m/z): 381 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 6.81 (1H,t),6.92(2H,d), 
6.97 (2H, dd). 7.10 (2H, d), 
7.45 (1H,t), 7.63 (2H, d) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(3-chloro-4-formylphenoxy)benzene 

Mass spectrometry data (m/z): 387 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
8: 6.7-7.1 (7H,m), 7.47(1 H,t), 
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7.92 (2H,d). 10.35 (2H, s) 
Reference Example 38 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3- 
Bis(4-cyanophenoxy)-4,6-dichlorobenzene 

Mass spectrometry data (m/z): 380 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 7.20 (4H, d, 



7.43 (1H, s, 



7.85 (4H, d, 



8.09 (1H, s, 




(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3- 
Bis(formylphenoxy)-4,6-dichlorobenzene 

Mass spectrometry data (m/z): 386 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 4.20 (4H, d, 
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7.40 (1H, s, 



7.93 (4H, d, 



8.10 (1H, s, 




9.93 (2H, s, -CHO x 2) 
Reference Example 39 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (a). 1,3 
Bis(4-cyanophenoxy)-4-ethylbenzene 

Mass spectrometry data (m/z): 340 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3l TMS internal standard) 

8: 1.19(3H,t,-CH 2 CH3), 
2,58 (2H, q, -ChfeCHa), 
6.65 -7.70 (11 H, m, phenyl) 

(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 1,3 
Bis(formylphenoxy)-4-ethylbenzene 

Mass spectrometry data (m/z): 346 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
S: 1.20(3H,t,-CH 2 Cti3), 
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2.61 (2H, q, -CtbCHa). 
6.70-8.00 (11H f m, phenyl). 
9.91 (2H, s, -CHO x 2) 

Reference Example 40 

(a) The following compound was obtained in the same manner as descnbed in Reference Example 22 (a). 3,5- 
Bis(4-cyanophenoxy)benzamide 

Mass spectrometry data (m/z): 355 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 7.14- 7.25 (1H, 



7.24 (4H, d, 



7.49 (2H. d, 



7.88 (4H t d, 




(b) The following compound was obtained in the same manner as described in Reference Example 22 (b). 3,5- 
Bis(4-formylphenoxy)benzamide 

Mass spectrometry data (m/z): 362 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 7.10- 7.40 (1H, 
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5 




10 7.26 (4H,d, 



15 




20 7.50 (2H, d, 



25 



7.97 (4H f d, 

30 



35 




9.96 (2H, s, -CHO x 2) 
40 Reference Example 41 

At room temperature. 1 1 .4 g of 4-methylaminobenzonitrile dissolved in dimethyl sulfoxide was added dropwise to a 
mixture of 1 1 .6 g of potassium tert-butoxide and 1 00 ml of dimethyl sulfoxide. After 20 minutes of stirring, 1 0.5 g of f luor- 
obenzonitrile was added to the reaction mixture, and the stirring was continued for 30 minutes at room temperature. The 
45 whole mixture was poured into water, and the thus formed precipitate was collected by filtration, washed with water and 
ethanol in that order and then dried to obtain 1 7.5 g of N,N-bis(4-cyanophenyl)methylamine. 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

50 8: 3.42 (3H, s), 7.10 (4H, d), 
7.58 (4H, d) 

Reference Example 42 

55 Concentrated hydrochloric acid (45 ml) and ice were added to 21 .7 g of 4,4'-thiodianiline to which, with ice-cooling, 
was subsequently added dropwise 50 ml of aqueous solution of 15.2 g sodium nitrite spending 30 minutes. Five min- 
utes thereafter, the reaction mixture was neutralized with sodium carbonate and added dropwise to 250 ml of ice-cooled 
water-benzene (3:2) solution containing 22.4 g of copper (I) cyanide and 38.2 g of potassium cyanide. The reaction mix- 
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ture was stirred for 2 hours while ice-cooling and then mixed with ethyl acetate to remove insoluble materials by filtra- 
tion. The resulting organic layer was washed with saturated sodium chloride aqueous solution and dried over anhydrous 
magnesium sulfate. The solvent was evaporated under a reduced pressure, and the resulting residue was subjected to 
silica gel chromatography and to obtain 1 1 .7 g of bis(4-cyanophenyl) sulfide from fractions of chloroform elution. 



Mass spectrometry data (m/z): 236 (M + ) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 



8: 7.39 (4H, d), 7.53 (4H, d) 



Example 1 



(a) Sodium hydride (2.77 g, 60% oil dispersion) was washed with dry hexane and suspended in 200 ml of dimeth- 
ylformamide to which was subsequently added 1 5.6 g of benzyloxyurea in several portions at room temperature. 
The mixture was stirred for 20 minutes at the internal temperature of 100°C with heating in an oil bath. After cooling 
to room temperature, 8.4 g of bis[(4-chloromethyl)phenyl] ether which had been dissolved in 100 ml of dimethylfor- 
mamide was added dropwise. The reaction mixture was again heated and stirred at the internal temperature of 
100°C for 30 minutes, ice-cooled, and then mixed with 100 ml of 1 N hydrochloric acid. The mixture was extracted 
with ethyl acetate, and the resulting organic layer was washed with water and saturated sodium chloride aqueous 
solution in that order and dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain 1 5.4 g of 
crude crystals. By recrystallizing from 30 mi of ethanol, 8.5 g of bis[[4-(N-carbamoyl-N-benzy- 
loxyamino)methyl]phenyl] ether was obtained. 



Mass spectrometry data (m/z): 527 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 



8: 4.49 (4H,s, 



OB n 

N^N 

O H H 




x 2), 



4.74 (4H, s, benzyl). 
6.55 (4H, brs, -Nhy, 
6.90 - 6.94 (4H r m, phenyl), 
7.26- 7.28 (4H, m, phenyl), 
7.33-7.40 (10H, m, phenyl) 

(b) Bis[[4-(N-carbamoyl-N-benzyloxyamino)methyl]phenyQ ether (5 g) was dissolved in 200 ml of ethanol to which 
was subsequently added 0.5 g of 10% palladium carbon. At room temperature, 9.58 g of ammonium formate was 
added in several portions. After 2 hours of stirring, the reaction mixture was filtered with Celite, the residue was 
washed several times with a small volume of dimethylformamide, and then the filtrate and the washed solutions 
were combined and the solvent was evaporated to effect formation of crude crystals, which were subsequently 
washed with ethanol to obtain 2.93 g of bist[4-(N-carbamoyl-N-hydroxyamino)methyl]phenyQ ether. 

Mass spectrometry data (m/z): 347 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 
8: 4.48 (4H, s, 
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H H 

6.35 (4H, s, -NH 2 x 2), 
6.93 - 6.96 (4H, m, phenyl), 
7.27 - 7.30 (4H, m, phenyl), 
9.30 - 9.40 (2H, brs, N-OH) 

(c) Bis[[4-(N-carbamoyl-N-hydroxyamino)methyl]phenyl] ether (2.93 g) was suspended in 100 ml of tetrahydro- 
furan, and 25 ml of 2 N sodium hydroxide aqueous solution was slowly added to the suspension with ice-cooling. 
When it became a uniform solution, 2.75 g of ethyl chloroformate was added dropwise, and the mixture was stirred 
at room temperature for 13 hours. After adding 9 ml of 6 N hydrochloric acid with ice-cooling, the reaction solution 
was extracted with ethyl acetate (200 ml x 3), and the organic layer was washed with water and saturated sodium 
chloride aqueous solution in that order and dried over anhydrous magnesium sulfate. The solvent was evaporated 
to obtain 2.77 g of crude crystals. They were recrystallized from a mixed solvent of 30 ml ethanol and 5 ml dioxane 
to obtain 1 .63 g of bis-[4-[(3,5*dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenyl] ether 

Melting point: 1 75 - 1 78°C 



Elemental analysis (for 




C1BH14N4D7) 






C(%) 


H(%) 


N(%) 


calcd. 


54.28 


3.54 


14.07 


found 


53.96 


3.69 


13.59 



Mass spectrometry data (m/z): 397 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 4.78 (4H, s, 



Ar ^yNH x 2) , 
H H 0 

7.03 - 7.05 (4H, m, phenyl), 
7.63 - 7.38 (4H, m, phenyl), 
12.40- 12.50 (2H, brs, 
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N V N-H 
0 



2) 



The following compounds of Examples 2 to 8 were synthesized in the same manner as in Example 1 . 
Example 2 

(a) Bis[4-[[(N-benzyloxy-N-carbamoyl)amino]methyl]phenyl]methane 

(b) Bis[4-[[(NK>arbamoyl-N-hydroxy)amino]methyl]phenyl]methane 

Mass spectrometry data (m/z): 345 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 
8: 3.88 (2H, s, 



H H 



4.45 (4H t s, 




6.30 (4H, s, -NH 2 x 2), 
7.18 (8H, s, phenyl), 
9.27 (2H, s,-OHx2) 

(c) Bis[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-yl)methy0phenyl]methane 
Melting point: 179 - 180°C 



Elemental analysis (for 




Ci9Hi 6 N 4 0 6 ) 






C(%) 


H(%) 


N(%) 


calcd. 


57.58 


4.07 


14.14 


found 


57.11 


4.09 


13.08 
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Mass spectrometry data (m/z): 395 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO, TMS internal standard) 

6: 3.94 (24H, s, 



H H 



4.74 (4H, s, 




7.23 - 7.27 (8H, m). 
12.4-12.45 (2H, brs, 



0 

-N NH x 2) 



Example 3 

(a)2J-Bis[4-[[(N-benzyloxy-N-cartaiTOyl)amino]m 

Melting point: 109- 113°C 

Mass spectrometry data (m/z): 669 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
6: 4.52 (4H, s, 




0 



4.76 (4H, s, 
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7.17 (2H, dd. J = 2.4 and 8.8 Hz, 
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7.94 (2H, d. J = 8.8 Hz, 




H H 

(b) 2,7-Bis[4-[[(N-cartDaiTOyl-N-hydro^ 

Melting point: 188 - 192°C 

Mass spectrometry data (m/z): 489 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 4.51 (4H, s, 




x 2), 



6.36 (4H, s, 

OH 

Ny N H 2 x 2 )' 
0 

7.03 (4H, d. J = 8.8 Hz f 



H 




x 2), 



7.18 (2H, dd, J = 2.4 and 8.8 Hz, 




7.26 (2H,d, J = 2.4 Hz, 
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H o 



7.94 (2H. d, J = 8.8 Hz, 



9.36 (2H, s, 




O 



(c)2,7-Bis[4-[(3,&dioxo-1,2,4-oxadiazolidin-2-y0methyl]phenoxy]naphthalene 

Melting point: 174 - 176°C 

Mass spectrometry data (m/z): 539 ([M - H] ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 4.79 (4H. s, 

C H: 0 

7.09 (4H, d, J = 8.23 Hz, 
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0 




x 2), 



H 



7.22 (2H, dd, J = 2.44 and 8.80 Hz, 
7.38 (4H, d, J = 8.23 Hz, 



0 




H 

7.98 (2H, d, J = 8.80 Hz, 



H H 




12.40-12.55 (2H, brs) 

Example 4 

(a) 1 ,4-Bis[4-[[(N-benzyloxy-N^arbamoyl)amino]methyl]phenoxy]benzene 

Melting point: 118- 122°C 

Mass spectrometry data (m/z): 619 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
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CH 



0 

J 

N 



0 



P h 
NH 



4.75 (4H. s, 




O-CH, -P 

I 

0 



6.55 (4H, s, 




0"^ Ph 
O 



6.94(4H.d,J = 8.3 Hz, 



H 



0 



H 




V 
o 



P h 
NH 



7.02 (4H, s, 



H H 



-0 




o- ) 



H H 



7.28 (4H. d, J = 8.3 Hz, 
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x 2), 



7.30 - 7.45 (10H, m) 

(b) 2J-Bis[4-[[(N-cart3amoyl-N-hydroxy)amino]methyI]phenoxy]benzene 
Mass spectrometry data (m/z): 439 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 4.49 (4H, s, 



6.35 (4H, s, 




0 



6.96 (4H, d, J = 8.3 Hz, 



7.03 (4H, S, 




7.29 (4H, d, J = 8.3 Hz, 
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H 0 



(c) 1 .4-Bis[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-yOmethyl]phenoxy]benzene 
Mass spectrometry data (m/z): 489 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 4.43 (4H, s, 

CH, 0 
f^n ^N^NH x 2) 

>J b-X 0 1 

6.97 (4H, d, J = 8.7 Hz, 



0 




x 2), 



7.05 (4H. s, phenyl), 
7.30 (4H. d, J = 8.7 Hz, 



H 




x 2) 



Example 5 

(a) 1 ,5-Bis[4-[[(N^enzyloxy-N^itemoy0amino]methyqphenoxy]pentane 
Mass spectrometry data (m/z): 613 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 
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1.50- 1.58 (2H, m. 



0 — CH 



1.70- 1.79 (4H.m, 



0 A CH, ^CH, ^0 



3.94 (4H, t. 



O-CH, '^CH, 0 



4.44 (4H, s, 




CH: -N 



4.72 (4H, s, 




CH* -0 



6.84 (4H. d, 



H 



x 2), 



7.17 (4H. d. 
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-CH 



2) 



(b) 1 ,5-Bis[4-[[(N-carbamoyl-N-hydroxy)amino]methyl]phenQxy]pentane 
Mass spectrometry data (m/z): 433 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
6: 1.45- 1.90 (6H.m t 



0 /X CH 2 CH 2 CH 2 )/ 



3.97 (4H, t, 



0"CH 2 /X/X CH S 0 ), 



4.43 (4H, s, 



- 0 




CH, -N * 2 > 



6.85 (4H, d, 




x 2), 



7.22 (4H, d, 
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x 2) 



(c) 1,5-Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyI]phenoxy]pentane Starting compound: 1 ,5-bis[4-[(N- 
bamoyl-N-hydroxy)amino]methylphenoxy]pentane 

Melting point: 156 - 7°C 



Elemental analysis (for 




C23H24N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


57.02 


4.99 


11.56 


found 


56.82 


4.94 


11.62 



Mass spectrometry data (m/z): 483 ([M - H]*) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 1.53 - 1.60 (2H, m, 

0 / \y CH, x/^ 0 ), 
1.73-1.81 (4H, m, 

0. A CH, A CH» A 0 ), 

3.99 (4H, t, 

o-ch 2 \y\y CHz 0 )* 

4.71 (4H, s, 
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6.93 (4H, d, phenyl), 
7.24 (4H, d. phenyl) 



Example 6 

(a) 1 .3-Bis[4-[[(N-ben2yloxy-N^rbamoyOaniino]methyl]phenoxyJbenzene 

Mass spectrometry data (m/z): 619 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 4.60 (4H, s, 4.71 (4H, s, 



-OH0hCH,N x2)f 



CH 2 -0 



x 2) 



6.60-7.42 (18H, m, phenyl) 

(b) 1 ,3-Bis[4-[[(N-carbamoyl-N-hydroxy)amino]ethyl]phenoxy]benzene 

(c) 1 ,3-Bis[4-[(3,5-dioxo-1 ,2, 4-oxadiazolidin-2-yl)methyl]phenoxy]benzene 

Starting compound: 1 ,3-Bist4-[(N-carbamoyl-N-hydroxyl)aminomethyl]phenoxy]benzene 
Melting point: 1 74 - 5°C 



Elemental analysis (for 




C24H18N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


58.78 


3.70 


11.42 


found 


58.69 


3.73 


11.13 



Mass spectrometry data (m/z): 489 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
6: 4.78 (4H. s, 




CH, - N 



6.50 - 7.42 (4H, m, 
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H 



0 




0 



H 



H 



H 



7.07 (4H, d, phenyl), 
7.37 (4H, d, phenyl) 



Example 7 

(a)Trans-1,443is[[4-[[(N4)enzyloxy-N-carba 

Mass spectrometry data (m/z): 653 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 1.00 -1.90(1 OK m, 




3.75 (4H, d, 



-O-CHi 




4.44 (4H, s, 




4.72 (4H, s, 




0 



6.84 (4H, d, 
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H 

x 2), 



7.17 (4H, d, 



x 2), 



7.30-7.40 (10H, m, 



-O . 



2) 



(b) Trans- 1,4-bis[[4-[[(NK*rba^ 

Mass spectrometry data (m/z): 473 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 1.00 -1.90(1 OH, m, 



3.77 (4H, d, 



4.42 (4H, s, 



-O-CH: -^y~ CH, -O 



-0^-CH 2 -N ), 



6.85 (4H, d, 
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H 

- o -y y- * 2 )' 




7.7 (4H, d, 



H 

o-y y x 2) 

H 




(c) Trans-1 ,4-bis[[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenoxy]methyl]cyclohexane 

Starting compound: trans-1 ,4-bis[[4-[(N-carbamoyl-N-hydroxy)aminomethyl]phenoxy]methyl]cyclohexane 
Melting point: 175 -6°C 



Elemental analysis (for 




C26H 2 8N 4 0 8 ) 






C(%) 


H(%) 


N(%) 


calod. 


59.54 


5.38 


10.68 


found 


59.67 


5.48 


10.07 



Mass spectrometry data (m/z): 523 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 



5: 



1.00-2.00 (10H, m, 



3.79 (4H, d, 



- CH 



, -Q-CH, - 



4.70 (4H, s, 
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6.93 (4H, d, phenyO 

Example 8 

(a) Cis-1 ,3-bis[4-[[(N4)enzyloxy-N-cait>amoyl)amjno]methy0ph 

(b) Cis-1 ,3-bis[4-[[(N^rt>amoyl-N-hydroxy)amino]methyl]phenoxy]cyclohexane 

(c) Cis-1 ,3-bis(4-[(3,5-dioxo-1 ,2,4-oxadia2olidin-2-yl)methyl]phenoxy]cyclohexane 

Starting compound: cis-1 ,3-bis[4-[(N-carbamoyl-N-hydroxy)aminomethyl]phenoxy]cyclohexane Amorphous 
Mass spectrometry data (m/z): 495 ([M - H]) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 1 .20 - 2.50 (8H, m, cyclohexyl), 
4.39 - 4.50 (2H, m, 



H H 




4.70 (4H, s, 



6.98 (4H, d, phenyl) 

Example 9 

(a) 1 ,2-Bis[4-[[(N-benzyloxy-N-carbamoyI)amino]methyl]phenoxy]benzene 

(b) 1 ,2-Bis[4-[[(N-rarbam<^-N-hydroxy)amino]methyl]phenoxy]benzene 

(c) 1 ,2-Bis[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-y0methyQphenoxy]benzene 

Melting point: 105- 112°C 



Elemental analysis (for 
C 2 4Hi8N 4 0 8 -1.4H 2 0) 




C(%) 


H(%) 


N(%) 


calcd. 
found 


55.90 
56.14 


4.07 
3.95 


10.87 
10.53 



Mass spectrometry data (m/z): 487 ([M - H]') 



50 



EP0 696 585B1 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
8: 4.73 (s, 4H, 



O 

P^ 

- CH, -N NH x 2) 
0 



6.85 - 6.88 (m, 4H, phenyl), 
7.16- 7.19 (m, 2H, phenyl), 
7.24 • 7.29 (m, 6H, phenyl), 
12.0-13.0 (brs, 2H, 



-N N-H * 2) 

fl 

0 



Example 10 

(a) A mixture of (Z)-1 ,4-bis(4-formyiphenoxy)-2-butene (9.85 g), hydroxylamine hydrochloride (6.91 g) and sodium 
acetate (8.20 g) in water methanol (12:88) (225 ml) was subjected to 0.5 hour of 

heating under reflux, the solvent was evaporated under a reduced pressure and then the thus obtained residue was 
diluted with water and extracted with ethyl acetate. The organic layer was washed with saturated sodium chloride 
aqueous solution and dried over anhydrous magnesium sulfate. The solvent was evaporated under a reduced pres- 
sure to obtain the crude product of (Z)-1,4-bis[4-(N-hydroxyiminomethyl)phenoxy]-2-butene (10.4 g). The thus 
obtained crude product (1.74 g) was dissolved in ethanol-tetrahydrofuran (1 :2) (60 ml) and, with ice-cooling, to the 
solution was added borane-pyridine complex (1.1 ml) and the mixture was stirred for 1 .25 hours. 10% Hydrochloric 
acid (12 ml) was added dropwise to the reaction mixture, and the mixture was subsequently stirred for 0.5 hour with 
ice-cooling and 4.5 hours at room temperature and then mixed with saturated potassium carbonate aqueous solu- 
tion. The solvent was evaporated under a reduced pressure, and the thus obtained residue was diluted with water 
and extracted with chloroform. The organic layer was washed with saturated sodium chloride aqueous solution and 
dried over anhydrous magnesium sulfate, and the solvent was subsequently evaporated under a reduced pressure. 
The resulting residue was purified by silica gel column chromatography with chloroform-methanol (50:1) elution to 
obtain (Z)-1 ,4-bis[4-(N-hydroxyaminomethyl)phenoxy]-2-butene (0.86 g). 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 3.79 (4H, s), 4.69 (4H, d), 

5.8- 5.9 (4H, m),6.88 (4H, d), 
7.24 (4H, d) 

(b) Concentrated hydrochloric acid (1 ml) was added dropwise to the solution of (Z)-1 ,4-Bis[4-(N-hydroxyaminome- 
thyl)phenoxy]-2-butene (0.86 g) in methanol-tetrahydrofuran (1 :1) (40 ml), 1 N potassium cyanate aqueous solution 
(7.5 ml) was added to the mixture, followed by stirring at room temperature for 1 .25 hours. The solvent was evapo- 
rated under a reduced pressure, and the thus obtained residue was adjusted to pH 1 0 by adding 1 N sodium hydrox- 
ide aqueous solution and extracted with ethyl acetate. The organic layer was washed with saturated sodium 
chloride aqueous solution and dried over anhydrous magnesium sulfate, and then the solvent was evaporated 
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under a reduced pressure to obtain the crude product of (Z)-1 ,9-bis[4-{(1 -hydroxyurefao)methy0phenoxy]-2-butene 
(102 g). 

(c) To the solution of (Z)-1 ,4-Bis[4-[(1 -hydroxyureido)methyl]phenoxy]-2-butene (0.75 g) in tetrahydrofuran (20 ml) 
was added 2 N sodium hydroxide aqueous solution (6.9 ml) and then, with ice-coding, ethyl chloroformate (0.66 
ml) was added dropwise to the mixture. After 49 hours of stirring at room temperature, the reaction mixture was 
adjusted to pH 1 with 6 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with 
saturated sodium chloride aqueous solution and dried over anhydrous magnesium sulfate and then the solvent was 
evaporated under a reduced pressure. The resulting residue was subjected to silica gel column chromatography 
with chloroform-methanol (10:1) elution, and the obtained crude product was recrystallized from methanol to obtain 
(Z)-1 ,4-bis[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenQxy]-2-butene (0.31 g). 
Product of (b) 

Mass spectrometry data (m/z): 417 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.43 (4H, s), 4.70 (4H, d), 
5.87 (2H, t), 6.52 (4H ( s). 
6.89 (4H, d), 7.20 (4H, d), 
9.24 (2H, s) 

Product of (c) 

Melting point: 139 - 144°C 



Elemental analysis (for 




C22H20N4O3) 






C(%) 


H(%) 


N(%) 


calcd. 


56.41 


4.30 


11.96 


found 


56.25 


4.24 


11.85 



Mass spectrometry data (m/z):467 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.73 (4H, d), 5.87 (2H, t), 
6.98 (4H, d), 7.26 (4H, d), 
12.42 (2H, brs) 

Example 11 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,9-Bis[4- 
(hydroxyaminomethyl)phenoxy]nonane Starting compound: 1 ,9-bis(formylphenoxy)nonene 

Mass spectrometry data (m/z): 403 ((M + Hf) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.25 -1.45(1 OH, m), 

1.65- 1.75 (4H, m), 3.33 (2H, s), 
3.77 (4H, s), 3.92 (4H, t), 
6.85 (4H,d), 7.29 (4H t d) 

(b) 1 ,9-Bis[4-(hydroxyaminomethyl)phenoxy]nonane (1 .07 g) was dissolved in 75 ml of tetrahydrofuran-dimethyHbr- 
mamide (4:1) and, in an atmosphere of argon and with ice-cooling, 0.75 ml of ethoxycarbonyl isocyanate was 
added dropwise to the solution. After 10 minutes of stirring, 1 N sodium hydroxide aqueous solution was added 
dropwise to the reaction mixture with water-cooling, followed by 2 hours of stirring at room temperature. The solvent 
was evaporated under a reduced pressure, and the thus obtained residue was mixed with 1 N hydrochloric acid and 
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the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated sodium chlo- 
ride aqueous solution in that order and dried over anhydrous magnesium sulfate. Then, the solvent was evaporated 
under a reduced pressure. The resulting residue was subjected to silica gel column chromatography, and the thus 
obtained 0.78 g of crude product obtained from fractions of chloroform-methanol (40:1) elution was recrystallized 
from methanol to obtain 0.69 g of 1 ,9-bis[4-[(3,5-dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenoxy]nonane. 

Melting point: 149- 151 °C 



10 



Elemental analysis (for 




C27H32N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


59.99 


5.97 


10.36 


found 


60.00 


5.98 


10.36 



Mass spectrometry data (m/z): 541 ([M + H] + ) 
20 Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.25 - 1.45 (14H, m), 3.95 (4H, t), 
4.70 (9H, s), 6.92 (4H, d), 
7.23 (4H,d), 12.42 (2H, brs) 

25 

Example 12 

(a) 1 ,4-Bis(4-formylphenoxy)butane (3.98 g) was dissolved in 10.5 ml of tetrahydrofuran-methanol (5:1), 1.23 g of 
sodium borohydride was added to the solution which was cooled on ice-water, and the resulting mixture was stirred 

30 for 1.5 hours at room temperature. Then, 100 ml of 1 N hydrochloric acid was added and the mixture was again 
stirred at room temperature to collect the thus formed precipitate by filtration. The thus obtained crude product was 
washed with water and methanol in that order and dried under a reduced pressure to obtain 3.38 g of 1,4-bis(4- 
hydroxymethylphenoxy)butane. 

(b) 1 ,4-Bis(4-hydroxymethylphenoxy)butane (1 .78 g) was added to 25 ml of 4 N hydrochloric acid-dioxane solution. 
35 The mixture was stirred for 0.5 hour at 65°C, the solvent was evaporated under a reduced pressure. Then, the 

resulting residue was washed with water and methanol in that order and dried under a reduced pressure to obtain 
1 .95 g of 1,4-bis(4-chloromethylphenoxy)butane. 
Product of (a) 

40 Mass spectrometry data (m/z): 302 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 3.80 - 4.20 (4H, m), 4.39 (4H, d), 
5.01 (2H, t), 6.87 (4H, d), 
45 7.20 (4H, d) 

Product of (b) 

Mass spectrometry data (m/z): 338 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

50 

8: 1.85- 2.15 (4H,m), 
3.97- 4.10 (4H,m), 
4.56 (4H,s), 6.85 (4H,d), 
7.29 (4H, d) 

55 

(c) 60% Sodium hydride (0.41 g) and 1 .71 g of benzyloxyurea were added to 20 ml of dimethylformamide and the 
mixture was stirred at 80°C for 7.5 hours. 1,4-Bis(4-chloromethylphenoxy)butane (1 .74 g) was added to the reac- 
tion mixture at room temperature and the mixture was stirred at 95°C for 0.5 hour. The reaction product was cooled 
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to room temperature, poured into ice water, mixed with 1 N hydrochloric acid and then extracted with ethyl acetate. 
The organic layer was washed with water and saturated sodium chloride aqueous solution in that order and dried 
over anhydrous magnesium sulfate and then the solvent was evaporated under a reduced pressure. The resulting 
crude product was washed with ethyl acetate to obtain 1.94 g of 1 ,4-bis[4-[(1 -benzyloxyureido)methyl]phe- 
noxy]butane. 

(d) 1,4-Bis[4-[(1-ben2yloxyureido)methyl]phenoxy]butane (1.94 g) was dissolved in 45 ml of dimethylformamide- 
ethanol (8:1 ), mixed with 0.29 g of 1 0% palladium carbon and then the mixture was stirred for 22 hours at room tem- 
perature in an atmosphere of hydrogen. The catalyst was removed by filtration using Celite, and the solvent was 
evaporated under a reduced pressure to obtain 0.84 g of 1 ,4-bis[4-[(1 -hydroxyureido)methyI]phenoxy]butane. 
Product of (c) 

Mass spectrometry data (m/z): 599 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

6: 1.78 - 1.90 (4H,m), 

3.90 - 4.00 (4H, m), 4.43 (4H, s), 
4.72 (4H, s), 6.49 (4H, s), 
6.68 (4H, d), 7.18 (4H, d), 
7.33 -7.39(1 OH, m) 

Product of (d) 

Mass spectrometry data (m/z): 419 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.78- 1.90 (4H,m), 

3.95 - 4.05 (4H, m), 4.43 (4H, s), 
6.29 (4H, s), 6.87 (4H, d), 
7.18 (4H,d), 9.26 (2H, s) 

(e) The following compound was obtained in the same manner as described in Example 10 (c). 1 ,4-Bis[4-[(3,5- 
dioxo-1 t 2,4-oxadiazolidin-2-yl)methyl]phenoxy]butane 

Starting compound: 1,4-bis[4-[(1-benzyloxyureido)methyl]phenoxy]biitane 

Melting point: 188- 192°C 

Mass spectrometry data (m/z): 469 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 1.80- 1.95 (4H,m), 

3.90 - 4.10 (4H, m), 4.71 (4H, s), 
6.94 (4H, d), 7.24 (4H, d), 
12.42 (2H,brs) 

Example 13 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,6-Bis[4- 
(hydroxyaminomethyl)phenoxy]hexane 

Mass spectrometry data (m/z): 360 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.20- 1.80 (8H,m), 

3.65 - 4.10 (8H, m), 5.85 (2H, t). 
6.85 (4H, d), 7.22 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,6-Bis[4-[(1- 
hydroxyureido)methyl]phenoxy]hexane 

Mass spectrometry data (m/z): 447 ([M + H] + ) 
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Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1 .20 - 2.00 (8H, m), 3.94 (4H, t), 
4.43 (4H, s), 6.24 (4H, s), 
6.85 (4H,d),7.18(4H, d), 
9.25 (2H, s) 

(c) The following compound was obtained in the same manner as described in Example 10 (c). 1 p 6-Bis[4-[(3,5- 
dioxo-1,2 t 4-oxadiazolidin-2-yl)methy1]phenoxy]hexane 

Melting point: 171 - 176°C 



Elemental analysis (for 




C24H26N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


57.83 


5.26 


11.24 


found 


57.52 


5.23 


10.96 



Mass spectrometry data (m/z): 497 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO<l 6l TMS internal standard) 

5: 1.40- 1.50 (4H,m), 

1.65- 1.75 (4H,m), 3.97 (4H, t), 
4.71 (4H. s), 6.93 (4H, d), 
7.24 (4H, d), 12.42 (2H, brs) 

Example 14 

(a) The following compound was obtained in the same manner as described in Example 10 (a). (E)-1,4-bis[4- 
(hydroxyaminomethyl)phenoxy]-2-butene 

Mass spectrometry data (m/z): 331 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 3.79 (4H, m), 4.57 (4H, s), 

5.85 (2H, brs), 6.03 - 6.05 (2H, m), 

6.87 (4H, d), 7.23 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). (E)-1,4-bis[4-[(1- 
hydroxyureido)methyl]phenoxy]-2-butene 

Mass spectrometry data (m/z): 417 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6p TMS internal standard) 

8: 4.44 (4H ( m), 4.58 (4H, s), 
6.05 (2H, s), 6.31 (4H, s), 

6.88 (4H, d), 7.19 (4H,d), 
9.68 (2H, brs) 

(c) The following compound was obtained in the same manner as described in Example 1 0 (c). (E)-1 ,4-bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-2-butene 

Melting point: 184 - 189°C 
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Elemental analysis (for 




C22H20N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


56.41 


4.30 


11.96 


found 


56.18 


4.46 


11.74 



Mass spectrometry data (m/z): 467 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 4.60 (4H, t), 4.71 (4H, s), 
6.06 (2H, s), 6.96 (4H, d) ( 
7.26 (4H, d), 12.42 (2H, brs) 

Example 15 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,7-Bis[4- 
(hydroxyaminomethyl)phenoxy]heptane 

Mass spectrometry data (m/z): 374 (M + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 1.30 - 1.50 (6H, m), 
1.65-1.85 (4H,m), 
3.92 - 3.98 (8H, m), 6.89 (4H, d), 
7.30 (4H t d), 9.10 (2H, brs) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,7-Bis[4-[(1- 
hydroxyureido)methyl]phenoxy]heptane 

Mass spectrometry data (m/z): 461 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.30- 1.50 (6H,m), 
1.65-1.85 (4H,m), 
3.95 (4H, t), 4.42 (4H, s), 
6.29 (2H, s), 6.86 (4H, d), 
7.17 (4H, d), 9.25 (2H, s) 

(c) The following compound was obtained in the same manner as described in Example 10 (c). 1 ,7-Bis[4-[(3,5- 
dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenoxy]heptane 

Melting point: 136- 139°C 



Elemental analysis (for 




C2 5 H 28 N 4 08) 






C(%) 


H(%) 


N(%) 


calcd. 


58.59 


5.51 


10.93 


found 


58.34 


5.53 


10.79 
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Mass spectrometry data (m/z): 51 1 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.30- 1.50 (6H,m), 

1.60-1.85 (4H, m), 3.97 (4H, t), 
4.71 (4H, s), 6.92 (4H, d), 
7.24 (4H, d), 12.40 (2H, brs) 

Example 16 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4- 
(hydroxyaminomethyl)phenoxy]methyl]benzene 

Mass spectrometry data (m/z): 381 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 3.78 (4H,s), 5.10 (4H, s), 
5.86 (2H, s), 6.95 (4H, d), 
7.23 (4H, d), 7.40 (3H, s), 

7.52 (1H.S) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,3-Bis[[4-[(1- 
hydroxyureido)methyl]phenoxy]methyl]benzene 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 4.44 (4H, s), 5.12 (4H,s), 
6.30 (4H, s), 6.95 (4H, d), 
7.20 (4H, d), 7.40 (3H, s). 

7.53 (1H,s),9.51 (2H,brs) 

(c) The following compound was obtained in the same manner as described in Example 10 (c). 1,3-Bis[[4-[(3,5- 
dioxo-1,2 p 4-oxadiazolidin-2-yl)methyi]phenoxy]methyl]benzene 

Melting point: 189 - 193°C 



Elemental analysis (for 
C26H22N4CVO.5H2O) 




C(%) 


H(%) 


N(%) 


calcd. 
found 


59.20 
59.16 


4.39 
4.29 


10.62 
10.47 



Mass spectrometry data (m/z): 517 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.69 (4H,s), 5.12 (4H, s), 
7.01 (4H, d), 7.26 (4H, d). 
7.41 (3H,s). 7.54 (1H ( s) 

Example 17 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,5-Bis[4- 
(hydroxyaminomethyl)phenoxy]-3,3-dimethylpentane 
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Mass spectrometry data (m/z): 375 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCIa, TMS internal standard) 

8: 1.04 (6H,s), 1.79 (4H,t), 
3.92 (4H, s), 4.02 (4H, t), 

6.83 (4H. d), 7.21 (4H, d), 
7.26 (2H, s) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 1,5-Bis[4-[(3.5- 
dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-3,3-dimethylpentane 

Mass spectrometry data (m/z): 51 1 ([M - HJ ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 1.07 (6H,s), 1.81 (4H,t), 
4.06 (4H. t), 4.73 (4H, s). 
6.81 (4H, d), 7.24 (4H, d) 

Example 18 

(a) The following compound was obtained in the same manner as described in Example 10 (a). Cis-1,3-bis[4- 
(hydroxyaminomethyl)phenoxy]cyclopentane 

Mass spectrometry data (m/z): 345 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 

5: 1.75- 1.90 (2H, m), 

2.05 - 2.25 (4H, m), 3.32 (4H ( s). 
3.77 (4H, s), 4.95 (2H, s), 

5.84 (2H, brs), 6.84 (4H, d), 
7.22 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). Cis-1 ,3-bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]cyclopentane 

Melting point: 151 - 159°C 



Elemental analysis (for 




C23H22N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


57.26 


4.60 


11.61 


found 


57.35 


4.70 


11.30 



Mass spectrometry data (m/z): 481 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 1.75 - 1.90 (2H, m), 

2.05- 2.30 (4H,m), 4.71 (4H t s), 
4.90 - 5.05 (2H, m), 6.93 (4H, d), 
7.24 (2H t brs), 12.42 (2H, brs) 

Example 19 

(a) The following compound was obtained in the same manner as described in Example 10 (a). Trans- l,3-bis[4- 
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(hydroxyaminomethyl)phenoxy]cyclopentane 
Mass spectrometry data (m/z): 344 (M + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 1.95 - 2.20 (6H, m), 3.91 (4H, s), 
3.95- 4.15 (2H, m), 
4.70 - 4.85 (2H, m), 6.82 (4H, d), 
7.18 (4H,d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). Trans-1,3- 
bis[4-[(3,5-dioxo-1,2 ( 4-oxadiazolidin-2-yl)methyl]phenoxy]cyclopentane 

Mass spectrometry data (m/z): 481 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.74- 1.78 (2H, m), 
1.80-1.95 (2H,m) l 
1.95- 2.10 (2H,m), 
4.30 (4H, s), 4.75 - 4.85 (2H, m), 
6.84 (4H,d), 7.16 (4H, d) 

Example 20 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,8-Bis[4- 
(hydroxyaminomethyl)phenoxy]octane 

Mass spectrometry data (m/z): 389 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 

8: 1.25- 1.50 (8H,m), 

1.65 - 1.75 (4H, m), 3.78 (4H, s), 
3.92 (4H, t). 6.83 (4H, d), 
7.21 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1,8-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]octane 

Melting point: 160 - 163°C 



Elemental analysis (for 




C26H30N4O8) 






C(%) 


H (%) N (%) 


calcd. 


59.31 


5.74 


10.64 


found 


59.22 


5.88 


10.29 



Mass spectrometry data (m/z): 525 ([M - H]*) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.25 - 1.45 (8H, m), 

1.65- 1.75 (4H, m), 3.95 (4H, t), 
4.70 (4H, s), 6.92 (4H, d), 
7.24 (4H,d), 12.40 (2H. brs) 
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(a) The following compound was obtained in the same manner as described in Example 10 (a). 2,2-Bis[4- 
(hydroxyaminomethyl)phenoxy]ethyl ether 

Mass spectrometry data (m/z): 349 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

8: 3.74 - 3.82 (4H, m), 

3.78 (4H, s), 4.07 (4H, t), 
5.84 (2H, s), 6.87 (4H, d), 
7.23 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 2,2-Bis[4-[(3,5- 
dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenoxy]ethyl ether 

Melting point: 92 - 95°C 



Elemental analysis (for 




C22H22N4O9) 






C(%) 


H(%) 


N(%) 


calcd. 


54.34 


4.94 


10.56 


found 


54.05 


4.91 


10.51 



Mass spectrometry data (m/z): 485 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO<l 6 , TMS internal standard) 

5: 3.81 (4H,t),4.11 (4H, t), 
4.71 (4H, s), 6.95 (4H, d), 
7.25 (4H, d), 12.45 (2H, brs) 

Example 22 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1 p 2-Bis[4- 
(hydroxyaminomethyl)phenoxy]ethane 

Mass spectrometry data (m/z): 305 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 

6: 3.97 (4H, s), 4.10 - 4.50 (2H, m), 
4.30 (4H f s), 6.95 (4H, d), 
7.34 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1.2-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]ethane 

Melting point: 203 - 206°C 
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Elemental analysis (for 




C 20 H 18 N 4 O 8 ) 






C(%) 


H(%) 


N(%) 


calcd. 


54.30 


4.10 


12.66 


found 


54.09 


4.13 


12.55 



Mass spectrometry data (m/z): 441 ([M - HJ") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.32 (4H, s), 4.72 (4H, s), 
6.99 (4H, d), 7.27 (4H, d), 
12.42 (2H, brs) 

Example 23 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1.3-Bis[4- 
(hydroxyaminomethyl)phenoxy]propane 

Mass spectrometry data (m/z): 319 ([M + H\ + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 2.16 (2H, quint), 3.99 (4H, s), 

3.90 - 4.20 (6H, m), 6.91 (4H, d), 
7.31 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1 t 3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methy1]phenoxy]propane 

Melting point: 176- 178°C 



Elemental analysis (for 




C2 1 H 2 oN 4 0 8 ) 






C(%) 


H(%) 


N(%) 


calcd. 


55.26 


4.42 


12.28 


found 


55.10 


4.33 


12.05 



Mass spectrometry data (m/z): 455 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 2.16 (2H, quint), 4.13 (4H,t). 
4.71 (4H, t), 4.71 (4H, s), 
6.96 (4H, d). 7.25 (4H, d), 
12.41 (2H, brs) 

Example 24 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,10-Bis[4- 
(hydroxyaminomethyl)phenoxy]decane 
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Nuclear magnetic resonance spectrum (DMSOde. TMS internal standard) 

8: 0.90 - 1.90 (12H, m), 

2.40 - 2.60 (4H, m), 3.80 (4H, m), 
3.60 - 4.35 (6H, m), 6.83 (4H, s), 
6.83 (4H. d), 7.22 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 1,10-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]decane 

Melting point: 1 53 - 1 58°C 



Elemental analysis (for 




CasH^N^g) 






C(%) 


H(%) 


N(%) 


calcd. 


60.64 


6.18 


10.10 


found 


60.55 


6.22 


9.59 



Mass spectrometry data (m/z): 553 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

6: 1.20- 1.40 (12H, m), 

1.60- 1.75 (4H,m), 3.95 (4H,t), 
4.70 (4H, t), 6.92 (4H, d), 
7.24 (4H,d), 12.41 (2H, brs) 

Example 25 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,11-Bis[4- 
(hydroxyaminomethyl)phenoxy]undecane 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 0.90- 1.90 (14H, m), 

2.40 - 2.65 (4H, m), 3.83 (4H, s), 
3.60 - 4.20 (6H, m), 6.84 (4H, d), 
7.23 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1,11 -Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]undecane 

Melting point: 122- 125°C 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

5: 1.20 - 1.45 (14H, m), 

1.60- 1.75 (4H,m), 3.94 (4H, t), 
4.69 (4H,s), 6.91 (4H, d), 
7.23 (4H, d) 

Example 26 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,12-Bis[4- 
(hydroxyaminomethyl)phenoxy]dodecane 
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Mass spectrometry data (m/z): 445 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 1.00- 1.90 (20H,m), 

3.60 - 4.10 (10H, m), 6.86 (4H, d), 

7.27 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 1,12-Bis[4-[(3,5- 
dioxo-1,2 ( 4-oxadiazolidin-2-yl)methyl]phenoxy]dodecane 

Melting point: 220 - 228°C 

Mass spectrometry data (m/z): 558 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6t TMS internal standard) 

8: 1.20 - 1.45 (16H, m), 

1.63- 1.75 (4H,m), 3.93 (4H, t), 
4.52 (4H,s), 6.83 (4H,d), 
7.20 (4H, d) 

Example 27 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,5-Bis[4- 
(hydroxyaminomethyl)phenoxy]-2,2,3,3,4,4-hexafluoropentane 

Nuclear magnetic resonance spectrum (DMSO-d 6l TMS internal standard) 

5: 3.81 (4H, s), 4.72 (4H, t), 
5.89 (4H,s), 6.99 (4H,d), 

7.28 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 1 ,5-Bis[4-[(3.5- 
dioxo-l^^-oxadiazolidin^-ylJmethylJphenylJ^^.S^^^-hexafluoropentane 

Melting point: 128 - 131 °C 

Mass spectrometry data (m/z): 591 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6l TMS internal standard) 

8: 4.74 (4H, s), 4.78 (4H, t), 
7.08 (4H, d). 7.30 (4H, d), 
12.44 (2H, brs) 

Example 28 

(a) Under cooling at -70°C, 24 ml of 1 .6 M butyllithium-hexane solution was added dropwise to 40 ml of tetrahydro- 
furan solution containing 6.48 g of 4-bromotoluene. After 1 hour of stirring at -70°C, 20 ml of tetrahydrofuran solu- 
tion containing 4.33 g of N.N-dimethyl-N'.N'-dimethoxyisophthaldiamide were added dropwise to the reaction 
mixture. After 2 hours of stirring at -70°C, the reaction mixture was diluted with 1 N hydrochloric acid and extracted 
with ethyl acetate. The organic layer was washed with water and saturated sodium chloride aqueous solution and 
dried over anhydrous magnesium sulfate. The solvent was evaporated under a reduced pressure, and the resulting 
residue was recrystallized from hexane-ethyl acetate to obtain 3.18 g of 1 ,3-ditoluoylbenzene. 

Mass spectrometry data (m/z): 315 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 2.42 (6H, s), 7.39 (4H, d), 
7.71 (4H, d). 7.76 (1H,t), 
7.95-8.02 (3H,m) 
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(b) To 60 m! of carbon tetrachloride solution containing 1 .82 g of 1 ,3-ditoluoyibenzene were added 2.27 g of N-bro- 
mosuccinimide and 0. 1 5 g of azoisobutyrobenzonitrile. The reaction mixture was heated under reflux for 2 days and 
then insoluble materials were removed by filtration. The solvent was evaporated under a reduced pressure, and the 
resulting residue was recrystallized from hexane-ethyl acetate to obtain 1.63 g of 1 ,3-bis(4-bromomethylben- 
zoyl)benzene. 

Mass spectrometry data (m/z): 471 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 4.80 (4H, s), 7.65 (4H, d), 
7.76 - 7.86 (5H, m), 
7.99 - 8.08 (3H, m) 

(c) The following compound was obtained in the same manner as described in Example 12 (c). 1,3-Bis[4-[(1-ben- 
zyloxyureido)methyl]benzoyljbenzene Starting compound: 1 ,3-bis(4-bromomethylbenzoyl)benzene 

Mass spectrometry data (m/z): 643 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 4.71 - 4.72 (4H, m), 
4.75 - 4.77 (4H, m). 
7.28-7.49 (14H,m), 
7.60 - 7.74 (5H, m), 
7.98 - 8.18 (3H, m) 

(d) Using a hydroxyurea compound obtained in the same manner as described in Example 12 (d), the following 
compound was obtained in the same manner as Example 10 (c). 1,3-Bis[4-[(3,5-diaxo-1,2,4-oxadiazolidin-2- 
yl)methyl]benzyl]benzene 

Starting compound: 1,3-bis[4-[(1-benzyloxyureido)methyl]benzoy0benzene 
Melting point: 230°C (decomposition) 
Mass spectrometry data (m/z): 485 ([M - HJ") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 3.88 (4H f s), 4.45 (4H, s), 

7.01 (2H,d), 7.12-7.21 (10H, m) 

Example 29 

(a) The following compound was obtained in the same manner as described in Example 12 (c). 1-Benzyloxy-1-(4- 
nitrobenzyl)urea 

Starting conpounds: 4-nitrobenzyl bromide, benzyloxyurea 

Mass spectrometry data (m/z): 302 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

8: 4.71 (2H, s), 4.76 (2H, s), 

5.24 (2H f brs), 7.27 - 7.40 (5H, m), 
7.47 (2H,d), 8.18 (2H,d) 

(b) 10% Palladium carbon (0.3 g) was added to 80 ml of ethyl acetate solution containing 4.76 g of 1-benzyloxy-1- 
(4-nitrobenzyl)urea. The reaction mixture was stirred overnight under normal pressure in an atmosphere of hydro- 
gen, and then insoluble materials were removed by filtration. After evaporating the solvent under a reduced pres- 
sure, the resulting residue was purified by silica gel column chromatography (eluant: chloroform:methanol = 10:1) 
to obtain 1 .82 g of 1 -(4-aminobenzyl)-1 -benzyloxyurea. 

Mass spectrometry data (m/z): 272 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 
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8: 4.54 (2H, s). 4.65 (2H, s), 
5.19 (2H, brs),6.65 (2H,d). 
7.17 (2H, d), 7.26-7.29 (2H, m), 
7.33 - 7.37 (3H, m) 

(c) With ice-cooling, 15 ml of dichloromethane solution containing 0.70 g of isophthalic acid dichloride was added 
dropwise to 30 ml of dichloromethane solution containing 1 .79 g of 1 -(4-aminobenzyl)-1 -benzyloxyurea and 0.71 g 
of triethylamine. The reaction mixture was stirred overnight at room temperature and then mixed with 1 N hydro- 
chloric acid. The thus formed crystals were collected by filtration, washed with water and dichloromethane and then 
dried to obtain 1.54 g of N,N'-bis[4-[(1-benzyloxyureido)methyl]phenyl] isophthalic acid amide. 

Mass spectrometry data (m/z): 673 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 4.51 (4H, s), 4.75 (4H, s), 
6.53 (4H, s), 7.27 (4H, d), 
7.33 - 7.42 (10H, m), 7.68 (1H, t), 
8.12 (2H, d), 8.51 (1H,s), 
10.40 (2H, s) 

(d) Ammonium formate (2 g) and 0.3 g of 10% palladium carbon were added to 30 ml of dimethylformamide and 30 
ml of ethanol solution containing 1.53 g of N.N'-bis^-KI-benzyloxyureidoJmethyQphenyOisophthalic acid amide. 
The reaction mixture was stirred overnight at room temperature and then insoluble materials were removed by fil- 
tration. The solvent was evaporated under a reduced pressure, and water was added to the resulting residue. The 
thus formed insoluble substance was collected by filtration, washed with water and diethyl ether and then dried to 
obtain 0.52 g of N.N'-bisK-Kl-hydroxyureidoJmethyOphenyllisophthalic acid amide. 

Mass spectrometry data (m/z): 493 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 4.45 (4H, s), 6.35 (4H, s), 

7.28 (4H, d), 7.67 - 7.75 (5H, m), 
8.14 (2H,d), 8.53 (1H, s), 
9.33 (2H,s), 10.40 (2H, s) 

(e) The following compound was obtained in the same manner as described in Example 10 (c). N,N'-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenyl]isophthalic acid amide Starting compound: N,N'-bis[4-[(1-hydroxy- 
ureido)methyl]phenyl]isophthalic acid amide 

Melting point: 300°C (decomposition) 
Mass spectrometry data (m/z): 543 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 4.78 (4H. s), 7.35 (4H, d), 
7.70 (1H,t), 7.81 (4H, d), 
8.14 (2H,d), 8.53 (1H, s), 
10.50 (2H, s), 12.44 (2H, s) 

Example 30 

(a) The following compound was obtained in the same manner as described in Example 12 (c). 1,3-Bis[4-[[1-(4- 
methoxybenzyloxy)ureido]methyl]benzoyl]benzene 

Starting compounds: 1,3-bis(4-bromomethylbenzoyl)benzene, 4-methoxybenzylcxyurea 
Mass spectrometry data (m/z): 703 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 3.73 (6H, s), 4.62 (4H, s), 
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4.71 (4H.S). 6.58 (4H,s), 
6.90 (4H, d), 7.32 (4H, d). 
7.43 (4H, d) t 7.74 - 7.75 (5H, m), 

7.98 - 8.02 (3H, m) 

(b) With ice-cooling, 1 0 ml of anisole and 40 ml of trif luoroacetic acid were added to 1 .47 g of 1 ,3-bis[4-[[1 -{4-meth- 
oxybenzyloxy)ureido]methyl]benzoyl]benzene. The reaction mixture was stirred with ice-cooling for 30 minutes and 
then at room temperature for 6 hours. The solvent was evaporated under a reduced pressure and the resulting res- 
idue was mixed with diethyl ether. The thus formed crystals were collected by filtration and dried to obtain 0.79 g of 
1 ,3-bis[4-[(1 -hydroxyurekJo)methyl]benzoyl]benzene. 

Mass spectrometry data (m/z): 463 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 4.63 (4H, s), 6.44 (4H, s), 

7.48 (4H, d), 7.76 - 7.79 (5H, m), 

7.99 - 8.04 (3H, m), 9.48 (2H, s) 

(c) The following compound was obtained in the same manner as described in Example 10 (c). 1,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]benzoyl]benzene 

Starting compound: 1,3-bis[4-[(1-hydroxyureido)methyl]benzoyl]benzene 

Melting point: 183- 185°C 

Mass spectrometry data (m/z): 513 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 

8: 4.93 (4H, s), 7.56 (4H, d), 
7.79 (1H,t), 7.83 (4H, d), 
8.01 - 8.06 (3H, m). 12.52 (2H, s) 

Example 31 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4- 
(hydroxyaminomethyl)phenoxy]-4-nitrobenzene 

Starting compound: 1,3-bis(4-formylphenoxy)-4-nitrobenzene 

Mass spectrometry data (m/z): 398 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.82 (4H,br), 6.25 (1H,d), 
6.58 (1H, dd),6.84 (2H, d), 
6.86 (2H, d), 7.13 (2H,d), 
7.20 (2H,d),7.89(1H,d) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,3-Bis[4-[(1- 
hydroxyureido)methy0phenoxy]-4-nitrobenzene 

Starting compound: 1,3-bis[4-(hydroxyaminomethyl)phenoxy]-4-nitrobenzene 
Mass spectrometry data (m/z): 484 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.51 (2H. s), 4.52 (2H f s), 
6.38 (4H, s), 6.58 (1H,d), 
6.76 (1H, dd), 7.11 (2H,d), 
7.12 (2H,d), 7.33 (2H,d), 

7.35 (2H ( d),8.14(1H,d), 

9.36 (1H,s), 9.38 (1H,s) 
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(c) The following compound was obtained in the same manner as described in Example 10 (c). 1,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-4-nitroben2ene 

Starting compound: 1 ,3-bis[4-[(1-hydroxyureido)methyl]phenoxy]-4-nrtroben2ene 
Melting point: 187 - 189°C (MeOH) 



Elemental analysis (for 




C 24 H 17 N 5 O 10 ) 






C(%) 


H(%) 


N(%) 


calcd. 


53.84 


3.20 


13.08 


found 


53.83 


3.26 


12.95 



Mass spectrometry data (m/z): 534 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.79 (2H, s), 4.81 (2H, s), 
670 (1H,d). 6.85(1 H.dd). 
7.12 (2H, d), 7.20 (2H,d), 
7.40 (2H, d). 7.43 (2H,d), 
8.17 (1H,d) 

Example 32 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4- 
(hydroxyaminomethyl)phenoxy]-5-chlorobenzene Starting compound: 1,3-bis(4-formylphenoxy)-5-chlorobenzene 

Mass spectrometry data (m/z): 387 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 3.87 (4H,s), 6.52 (1H,t), 
6.78 (2H, d). 7.04 (4H, d), 
7.40 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,3-Bis[4-[(1- 
hydroxyureido)methyl]phenoxy]-5-chlorobenzene 

Starting compound: 1,3-bis[4-(hydroxyaminomethyl)phenoxy]-5-chlorobenzene 
Mass spectrometry data (m/z): 473 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 4.52 (4H, s), 6.38 (4H, s). 
6.35 (1H,t), 6.69 (2H,d), 
7.07 (4H, d), 7.34 (4H,d), 
9.37 (2H, s) 

(c) The following compound was obtained in the same manner as described in Example 10 (c). 1 ,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-5-chlorobenzene 

Starting compound: 1 ,3-bis[4-[(1 -hydroxy ureido)methyl]phenoxy]-5-chlorobenzene 
Melting point: 84 - 86°C, i-Pr 2 0 
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Elemental analysis (for C2 4 H 17 N 4 0 8 CI • H 2 0) 




C(%) 


H(%) 


N(%) 




calcd. 
found 


53.10 
53.08 


3.53 
3.47 


10.32 
10.14 


6.53 
6.40 



Mass spectrometry data (m/z): 523 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.79 (4H, s), 6.61 (1H.t), 
6.80 (2H, d), 7.13 (4H, d), 
7.40 (4H, d) 

Example 33 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 2,6-Bis[4- 
(hydroxyaminomethyl)phenoxy]benzonitrile 

Starting compound: 2,6-bis(4-foriTiylphenoxy)benzonitrile 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 3.91 (4H, s), 6.56 (2H, d), 
7.15 (4H, d), 7.30 (1H,m), 
7.46 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 2,6-Bis[4-[(3,5- 
dioxo-1 f 2,4-oxadiazolidin-2-yl)methyl]phenoxy]benzonitrile 

Starting compound: 2,6-bis[4-(hydroxyaminomethyl)phenoxy]benzonitrile 
Melting point: 173 - 175°C, EtOH-H 2 0 



Elemental analysis (for 
C 25 H 17 N 5 CV1/2H 2 0) 




C(%) 


H(%) 


N(%) 


calcd. 
found 


57.26 
57.20 


3.46 
3.47 


13.35 
13.13 



Mass spectrometry data (m/z): 514 ([M - H]*) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6 4.84 (4H, s), 6.66 (2H, d), 
7.25 (4H, d), 7.47 (4H, d), 
7.57 (1H.t) 

Example 34 

The following compound was obtained in the same manner as described in Example 1 1 (b). 2,4-Bis[4-[(3,5-dioxo- 
1,2,4-oxadiazolidin-2-yl)methyl]phenQxy]benzonitrile 

Starting compound: 2,4-bis[4-(hydroxyaminomethyl)phenQxyJbenzonitrile 
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Melting point: 175 - 177°C, EtOH-H 2 0 
Mass spectrometry data (m/z): 514 ([M - H)") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5 6: 4.80 (2H, s), 4.81 (2H, s), 

7.53 (1H,s), 6.78 (1H, d), 
7.16 (2H, d), 7.20 (2H,d), 
7.38 (2H, d), 7.43 (2H, d), 
7.89 (1H, d) 

w 

Example 35 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1 f 3-Bis[4- 
(hydroxyaminomethyl)phenoxy]-5-methoxybenzene 

15 

Starting compound: 1,3-bis(4-formylphenoxy)-5-methoxybenzene 
Mass spectrometry data (m/z): 348 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

20 5: 3.73 (3H, s), 3.96 (4H, s), 

6.29 (3H, m), 7.00 (4H, d). 

7.30 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1,3-Bis[4«[(3,5- 
25 dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-5-methoxybenzene 

Starting compound: 1,3-bis[4-(hydroxyaminomethyl)phenoxy]-5-methoxybenzene 
Amorphous 

Mass spectrometry data (m/z): 519 ([M - H]~) 
30 Nuclear magnetic resonance spectrum (CDCI 3f TMS internal standard) 

8: 3.82 (3H, s), 4.76 (4H, s), 
6.18 (1H,s), 6.36 (2H,s), 
6.97 (2H, d), 7.29 (2H f d) 

35 

Example 36 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4- 
(hydroxyaminomethyl)phenoxy]-5-fluorobenzene 

40 

Starting compound: 1,3-bis(4-formy1phenoxy)-5-fluorobenzene 
Mass spectrometry data (m/z): 371 ([M + hQ + ) 

Nuclear magnetic resonance spectrum (DMSO*d 6 , TMS internal standard) 

45 8: 3.86 (4H,s), 6.35(1 H, m), 

6.44 (1H,d), 6.56 (1H,d), 
7.03 (4H d). 7.39 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1,3-Bis[4-[(3,5- 
so dioxo-l^^-oxadiazolidin^-yQmethylJphenoxyJ-S-fluorobenzene 

Starting compound: 1,3-bis[4-(hydroxyaminomethyl)phenoxy]-5-fluorobenzene 
Melting point: 182 - 184°C, MeOH 
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Elemental analysis (for C24H 17 N 4 0 8 F) 




C(%) 


H(%) 


N(%) 


F(%) 


calod. 
found 


56.70 
56.58 


3.37 
3.51 


11.02 
10.97 


3.74 
3.72 



Mass spectrometry data (m/z): 507 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

5: 4.79 (4H,s), 6.44 (1H,s), 
6.62 (2H,d), 7.12 (4H l d). 
7.39 (4H,d), 12.45 (2H, brs) 

Example 37 

The following compound was obtained in the same manner as described in Example 1 1 (b). 1 ,3-Bis[4-[(3,5-dioxo- 
1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-4-bromobenzene 

Starting compound: 1,3-bis[4-(hydroxyaminomethyl)phenoxy]-4-bromobenzene 
Amorphous 

Mass spectrometry data (m/z): 568 ([M - H]~) 

Nuclear magnetic resonance spectrum (DMSO<f 6 , TMS internal standard) 

8: 4.76 (4H, brs), 6.74 (1H,s), 
6.79 (1H. dd), 7.00 (2H,d), 
7.08 (2H, d), 7.36 (2H,d). 
7.36 (2H, d). 7.73 (1H,d) 

Example 38 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 3,5-Bis[4- 
(hydroxyaminomethyl)phenoxy]-N,N<Jimethylaniline 

Starting compound: 3,5-bis(4-formyIphenoxy)-N,N-dimethylaniline 
Nuclear magnetic resonance spectrum (CDC^, TMS internal standard) 

5: 2.88 (6H, s), 3.90 (4H t s), 
5.84 (1H,t), 6.14 (2H, d). 
6.93 (4H, d), 7.21 (4H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 3,5-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-N,N-dimethylaniline 

Starting compound: 3,5-bis[4-(hydroxyaminomethyl)phenoxy]-N,N-dimethylaniline 
Amorphous 

Mass spectrometry data (m/z): 534 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 2.84 (6H, s), 4.38 (4H, s), 
5.81 (1H,s), 6.11 (2H.s). 
6.95 (4H, d), 7.28 (4H, d) 



70 



EP 0 696 585 B1 

Example 39 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 2,6-Bis[4- 
(hydroxyaminomethyl)phenoxy]pyridine Starting compound: 2,6-bis(4-formylphenoxy)pyridine 

Mass spectrometry data (m/z): 354 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 

6: 3.86 (4H,s), 6.56 (2H,d), 
7.04 (4H, d), 7.35 (4H, d), 
7.82 (1H,t) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 2,6-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]pyridine 

Starting compound: 2,6-bis[4-(hydroxyaminomethyt)phenoxy]pyridine 
Amorphous 

Mass spectrometry data (m/z): 490 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

6: 4.47 (4H, s), 6.59 (2H, d). 
7.08 (4H, d), 7.31 (4H, d), 
7.84 (1H,t) 

Example 40 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4- 
(hydroxyaminomethyl)phenoxy]-4-chlorobenzene 

Starting compound: 1 ,3-bis(4-formylphenoxy)-4-chlorobenzene 
Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 3.99 (4H, brs), 6.6 - 6.8 (2H. m), 
6.93 (4H, d-like), 
7.22 - 7.53 (5H, m) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-4-chlorobenzene 

Starting compound: 1 ^-bis^-fhydroxyaminomethyljphenoxyj^-chlorobenzene 
Amorphous 

Mass spectrometry data (m/z): 523 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.40 (4H,s), 6.72 (1H,d), 
6.78 (1H, dd), 6.95 (2H, d), 
7.02 (2H, d), 7.31 (2H, d), 
7.56 (1H,d) 

Example 41 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1 ,3-Bis[2-fluoro-4- 
(hydroxyaminomethyl)phenoxy]benzene Starting compound: 1,3-bis(2-fluoro-4-formylphenoxy)benzene 

Mass spectrometry data (m/z): 389 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 
8: 3.87 (4H,s), 6.54 (1H,s), 
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6.61 (2H, d), 7.15 - 7.21 (4H, m), 
7.33 (1H,t). 7.36 (2H,d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1 ,3-Bis[4-t(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]-2-fluorophenoxy]benzene 

Starting compound: 1,3-bis[2-fluorc-4-(hydroxyaminomethy0phenoxy]benzene 
Melting point: 160 - 162°C, CH 3 CN-H 2 0 





Elemental analysis (for 






C 21 H 16 N 4 F 2 0 8 -1/4H 2 0) 






C(%) 


H(%) 


N(%) 


F(%) 


calcd. 


54.30 


3.13 


10.55 


7.16 


found 


54.49 


3.30 


10.34 


6.89 



Mass spectrometry data (m/z): 525 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSOd 6 . TMS internal standard) 

8: 4.81 (4H,s). 6.65(1 H, s), 

6.70 (2H, d), 7.21 - 7.28 (4H, m), 
7.33 (1H,t), 7.40 (2H,d) 

Example 42 

(a) "The following compound was obtained in the same manner as described in Example 1 0 (a). 1 ,3-Bis[2-chloro-4- 
(hydroxyaminomethyl)phenoxy]benzene 

Starting compound: 1,3-b's(2-chloro-4-formylphenoxy)benzene 
Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.96 (4H, s). 6.5 - 6.8 (3H, m), 

7.00 (2H, d), 7.15 - 7.33 (3H, m), 
7.43 (2H. s) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1 ,3-Bis[2-chloro-4- 
[(S.S-dioxo-l^^-oxadiazolidin^-yOmethylJphenoxylbenzene 

Starting compound: 1,3-bis[2-chloro-4-(hydroxyaminomethyl)phenoxy]benzene 
Amorphous 

Mass spectrometry data (m/z): 558 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 4.46 (4H,s), 6.58 (1H,t). 
6.62 (2H, dd),7.16(2H, d), 
7.30 - 7.36 (3H, m), 7.50 (1H, s) 

Example 43 

(a) The following compound was obtained in the same manner as described in Example 1 0 (a). 1 ,3-Bis[3-chloro-4- 
(hydroxyaminomethyOphenoxy]benzene Starling compound: 1,3-bis(3-chloro-4-formylphenoxy)benzene 

Mass spectrometry data (m/z): 421 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
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8: 4.10 (4H,s), 6.6 -7.1 (7H, m), 
7.22(1 H,m), 7.34 (2H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1 ,3-Bis[3-chloro-4- 
[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]benzene 

Starting compound: l^-bisp-chloro^-ChydroxyaminomethylJphenoxylbenzene 
Amorphous 

Mass spectrometry data (m/z): 558 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6i TMS internal standard) 

8: 4.49 (4H,d), 6.80 (1H,s), 
6.83 (2H, d), 7.06 (2H, dd), 
7.16 (2H, d), 7.42 (1H,t), 
7.48 (2H, d) 



(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis(4- 
hydroxyaminomethylphenoxy)-5-methylbenzene Starting compound: 1 > 3-bis(4-formyiphenoxy)-5-methylbenzene 

Mass spectrometry data (m/z): 366 (M + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 
8: 2.24 (3H, s, -CH 3 ), 



Example 44 



3.94 (4H, s, 




6.25 - 6.60 (3H, n% 




)/ 



H 



6.94 (4H, d, 




7.26 (4H, d, 
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x 2) 



(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,3-Bis[4-[(3,5- 
dioxo-1 ,2 p 4-oxadiazolidin-2-yl)methyi]phenoxy]-5-methylbenzene 

Starting compound: 1,3-bis(4-hydroxyaminomethylphenoxy)-5-methylbenzene 



Elemental analysis (for 




C25H20N 4 O 8 ) 






C(%) 


H(%) 


N(%) 


calcd. 


59.52 


4.00 


11.11 


found 


59.42 


4.00 


11.06 



Mass spectrometry data (m/z): 503 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6t TMS internal standard) 

8: 2.25 (3H, s, -CH 3 ), 
4.77 (4H, s, 

^CH, -N x 2 ), 

6.40 - 6 70 (3H, m, 



7.05 (4H, d, 




7.37 (4H, d, 



74 



EP 0 696 585 B1 




x 2) 



Example 45 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis(4- 
hydroxyaminomethylphenoxy)-4,6-dichlorobenzene Starting compound: 1,3-bis(4-formylphenoxy)-4,6-dichlo- 
robenzene 

Mass spectrometry data (m/z): 421 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6l TMS internal standard) 
8: 3.81 (4H ( s, 

y~ CH 2 -N x 2), 

6.67 (1H, s, 



6.93 (4H, d, 



7.31 (4H, d. 




7.95 (1H, s, 
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H 



C I 




C I 



0 



0 



(b) The following compound was obtained in the same manner as described in Example 10 (b). 1,3-Bis[4-[(3,5- 
dioxo-1.2,4-oxadiazolidin-2-yl)methyl]phenoxy]-4,6-dichlorobenzene 

Starting compound: 1,3-bjs(4*hydroxyaminomethylphenoxy)-4,6-dichlorobenzene 

Melting point: 217 -8°C 

Mass spectrometry data (m/z): 557 ([M - H]') 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 



5: 



4.76 (4H, s, 



>-CH, 



N 



x 2), 



6.93 (1H, s, 




H 



7.02 (4H, d. 




7.34 (4H, d, 




7.99 (1H, s, 
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H 




Example 46 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis(4- 
hydroxyaminomethylphenoxy)-4-ethylbenzene Starting compound: 1,3-bis(4-formylphenoxy)-4-ethylbenzene 

Mass spectrometry data (m/z): 381 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

5: 1.19(3H,t,-CH 2 CH3), 
2.62 (2H, q, -CH2CH3), 



)-CH, -N x 2 ), 



3.90 (4H, s. 6.25 - 7.50 (11H, m, phenyl) 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 1 ,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-4-ethylbenzene 

Starting compound: 1,3-bis(4-hydroxyaminomethylphenoxy)-4-ethylbenzene 
Mass spectrometry data (m/z): 517 ([M - HJ") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 1.13 (3H,t, -CHgCHj), 
2.54 (2H P q, -CHgChy, 
4.75 (4H, S, 



^- CH. -N x 2), 

6.50 - 7.40 (1H, m, phenyl) 

Example 47 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 3,5-Bis(4- 
hydroxyaminomethylphenoxy)benzamide 

Starting compound: 3,5-bis(4-formyfphenoxy)benzamide 
Mass spectrometry data (m/z): 396 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
5: 3.86 (4H, s, 
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^-CH: -N x 2), 

6.70-6.73 (1H, m, 



10 



15 

7.03 (4H, d, 



20 




25 7.22 (2H, d, 



30 



7.38 (4H, d, 

35 



40 




45 

(b) The following compound was obtained in the same manner as described in Example 10 (b). 3,5-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenQxy]benzamide 

Starting compound: 3,5-bis(4-hydroxyaminomethylphenoxy)benzamide 
so Mass spectrometry data (m/z): 532 ([M - H]*) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 

8: 4.47 (4H, s, 
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6.79 (1H, t, 



7.05 (4H, d, 



7.25 (2H, d, 



7.34 (4H, d, 




Example 48 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1,3-Bis[4-(N 
hydroxyaminomethyl)-2-trifluoromethylphenoxy]benzene 

Starting compound: 1,3-bis(4-formyl-2-trifluoromethylphenoxy)benzene 

Mass spectrometry data (m/z): 489 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

6: 4.02 (4H,s), 6.50 (1H.t), 
6.80 (2H, d), 6.96 (2H, d), 
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7.31 (1H,t), 7.45 (2H, d), 
7.63 (2H, d) 

(b) The following compound was obtained in the same manner as described in Example 1 1 (b). 1,3-Bis[4-[(3,5- 
dioxo-1 ,2,4-oxadiazolidin-2-yi)methyl]-2-trrf luoromethylphenoxy]benzene Starting compound: 1 ,3-bis[4-(N- 
hydroxyaminomethyl)-2-trifluoromethylphenoxy]benzene 

Mass spectrometry data (m/z): 625 ([M - HJ") 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 

8: 4.88 (4H,s), 6.83 (1H,t), 
6.88 (2H,d), 7.18 (2H ( d), 
7.47 (1H,t), 7.65 (2H, d), 
7.76 (2H, s), 12.50 (2H, brs) 

Example 49 

(a) Using a hydroxylamine compound obtained in the same manner as described in Example 10 (a), the following 
compound was obtained in accordance with the procedure of Example 11 (b). 1,3-Bis[2,6-difluoro-4-[(3,5-dioxo- 
1 ,2,4-oxadiazolidin-2-yr)methyl]phenoxyJbenzene 

Starting compound: 1,3-bis(2,6-difluoro-4-formylphenoxy)benzene 
Melting point: >300°C (decomposition) 
Mass spectrometry data (m/z): 561 ([M - HJ") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

5: 4.46 (4H, s), 6.60 (2H, dd), 
6.67 (1H,t). 7.23 (4H, d), 
7.31 (1H,t) 

Example 50 

(a) TTie following compound was obtained in the same manner as described in Example 10 (a). 1 ,3-Bis[4-(N- 
hydroxyaminomethyl)-3-trifluoromethylphenoxy]benzene 

Starting compound: 1 l 3-bis(4-formyl-3-trrfluoromethylphenoxy)benzene 

Mass spectrometry data (m/z): 489 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 4.17 (4H,s), 6.55 (1H,d). 
6.80 (2H f d), 7.14 (2H,d), 
7.31 - 7.35 (3H, m), 7.55 (2H, d) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 1 ,3-Bis[4-[(3,5- 
dioxo-1,2,4-oxadiazolidin-2-yl)methyl]-3-trifluoromethylphenoxy]benzene 

Starting compound: 1 ,3-bis[4-(N-hydroxyaminomethyl)-3-trif luoromethylphenoxy]benzene 
Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 4.61 (4H, s), 6.87 - 6.90 (3H, m), 
7.36 - 7.39 (4H, m), 7.46 (1H, t), 
7.69 (2H, d) 

Example 51 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 3-[4-(N- 
Hydroxyaminomethyl)phenoxy]-N-[4-(N-hydroxyaminomethyl)phenyl]-N-methyla 
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Starting compound: 3-(4-forrnytphenoxy)-4-(4-formylphenyl)-N-rnethylaniline 

Mass spectrometry data (m/z): 366 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.26 (3H, s), 3.95 (4H, s), 
6.43 (1H, s), 6.53 (1H,d), 
6.65 (1H, d), 6.95 (2H,d). 
7.02 (2H,d), 7.15-7.30 (5H, m) 

(b) The following compound was obtained in the same manner as described in Example 11 (b). 3-[4-[(3,5-Dioxo- 
1,2,4-oxadiazolidin-2-yl)methyl]phenoxy^^ 

Starting compound: 3-[4-(N-hydroxyaminomethyl)phenoxy]-N-[4-(N-hydroxyaminomethyl)phenyl]-N-meth- 
laniline 

Mass spectrometry data (m/z): 502 ([M - H]*) 

Nuclear magnetic resonance spectrum (DMSO-d 6l TMS internal standard) 

5: 3.25 (3H, s), 4.70 (2H, s), 
4.73 (2H, s), 6.51 (1H,d), 
6.62 (1H,t), 6.74 (1H,d), 
7.01 (2H, d). 7.09 (2H, d), 
7.23 - 7.27 (3H, m), 7.33 (2H, d) 

Example 52 

(a) The following compound was obtained in the same manner as described in Example 10 (a). 1 ,3-Bis[4-(N- 
hydroxyaminomethyl)phenoxy]benzene 

Starting compound: 1 ,3-bis(4-formylphenoxy)benzene 

Melting point: 110 - 114°C 

Mass spectrometry data (m/z): 353 ([M + 1] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

8: 3.84 (4H, s), 5.98 (2H, s), 
6.55 (1H, t, J = 2.44 Hz), 
6.69 (2H, dd, J = 2.44 and 8.32 Hz), 
6.99 (4H, d, J = 8.28 Hz), 7.24 (2H, s), 

7.34 (1H, d, J = 8.32 Hz), 

7.35 (4H, d, J = 8.28 Hz) 

(b) 1,3-Bis[4-(N-hydroxyaminomethyl)phenoxy]benzene (0.704 g) was dissolved in 21 ml of tetrahydrofuran to 
which, with ice-cooling and in an atmosphere of argon, was subsequently added dropwise 0.354 ml of chlorocarb- 
onyl isocyanate. After 10 minutes of stirring at the same temperature, the stirring was continued for 2 hours at room 
temperature. The solvent was evaporated under a reduced pressure, and the resulting residue was subjected to 
silica gel column chromatography to obtain 0.44 g of 1,3-bis[4-[(3,5-dioxo-1.2,4-oxadiazolidin-2-yl)methyl]phe- 
noxy]benzene from fractions of chloroform-methanol (30:1) elution. 

The physicochemical properties showed that this compound is the same compound as the product of Example 55 
b. Example 53 

1,3-bis[4-(N-hydroxyaminomethyl)phenoxy]benzene (1.76 g) was dissolved in 35 ml of tetrahydrofuran to which, 
with ice-cooling and in an atmosphere of argon, was subsequently added dropwise 1.65 g of n-butoxycarbonyl isocy- 
anate. After 30 minutes of stirring at the same temperature, 1 N sodium hydroxide aqueous solution was added drop- 
wise thereto and the stirring was continued for 30 minutes at room temperature. After adding 1 N hydrochloric acid, the 
solvent was evaporated, and the resulting residue was subjected to silica gel column chromatography to obtain 1.0 g of 
1,3-bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]benzene from fractions of chloroform-methanol (30:1) 
elution. 

The physicochemical properties showed that this compound is the same compound as the product of Example 55 

b. 
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Example 54 

Phenol (3.76 g) was dissolved in 1 5 ml of tetrahydrofuran and 1 .24 g of ethoxycarbonyl isocyanate was added drop- 
wise in an atmosphere of argon at room temperature. After 3 hours of stirring at the same temperature, 1.41 g of 1,3- 
bis[4-(N-hydroxyaminomethyl)phenoxy]benzene was added and the stirring was continued for 1 hour. After addition of 
3 drops of triethylamine and subsequent 16 hours of stirring at 60°C, 1 N sodium hydroxide aqueous solution was 
added dropwise to the reaction mixture with ice-cooling, followed by 1 hour of stirring at room temperature. This was 
mixed with 1 N hydrochloric acid, the solvent was evaporated and then water was added to the resulting residue to 
obtain 0.8 g of crude crystals. They were further washed with diethyl ether and ethanol to obtain 0.4 g of 1 ,3-bis[4-[(3,5- 
dioxo-1 ,2,4-oxadiazolidin-2-yl)methyl]phenaxy]benzene. 

The physicochemical properties showed that this compound is the same compound with the product of Example 
55 b. 

Example 55 

(a) 1,3-Bis{4-(hydroxyaminomethyi)phenoxy]benzene (1.06 g) was dissolved in 10 ml of tetrahydrofuran to which, 
with ice-cooling and in an atmosphere of argon, was subsequently added dropwise 0.68 ml of ethoxycarbonyl iso- 
cyanate. After 2 hours and 30 minutes of stirring at the room temperature, the thus formed crystals were collected 
by filtration and washed with diethyl ether and ethanol to obtain 1.09 g of 1,3-bis[4-[1-(3-ethoxycarbonyl-1-hydrox- 
yurenylene)methyl]phenoxy]benzene. 

Melting point: 145 - 148°C 

Mass spectrometry data (m/z): 583 ([M + H] + ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 . TMS internal standard) 
5: 1.20(6H,t. J = 6.84 Hz, 

0 0 

A N A 0 a C h 3 x 2 )r 

H 

4.10 (4H, q, J = 6.84 Hz, 

0 O 

^ N /\ o / =i \ CH 3 X 2), 
H 

4.59 (4H, s, 




X 2), 



6.59 (1H,t J = 2.44 Hz, 
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6.71 (2H, dd, J = 2.44 and 8.32 Hz, 




)r 



7.03 (4H, d, J = 8.28 Hz, 




7.31 (4H, d, J = 8.28 Hz, 




7.32 - 7.38 (1H, m), 9.14 (2H, s), 
9.95 (2H, s) 

(b) 1,3-Bis[4-[1-(3*ethoxycarbonyt-1-hydroxyurenylene)methy0phenoxy]benzene (0.85 g) was dispersed in 8.5 ml 
of tetrahydrofuran to which, with ice-cooling, was subsequently added dropwise 1 N sodium hydroxide aqueous 
solution, followed by 30 minutes of stirring at room temperature. After adding 1 N hydrochloric acid, the solvent was 
evaporated under a reduced pressure, and water was added to the resulting residue. The thus formed crystals 
were collected by filtration and recrystallized from acetic acid to obtain 0.35 g of 1 ,3-bis[4-[(3,5-dioxo-1 ,2,4-oxadi- 
azolidin-2-yl)methyl]phenoxy]benzene. 

Melting point: 182 - 184°C 



Elemental analysis (for 




C24H18N4O8) 






C(%) 


H(%) 


N(%) 


calcd. 


58.78 


3.70 


11.42 
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(continued) 



Elemental analysis (for 




^His^Oa) 






C(%) 


H(%) 


N(%) 


found 


58.77 


3.83 


11.37 



Mass spectrometry data (m/z): 489 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSOd 6 , TMS internal standard) 
8: 4.78 (4H, s, 



0 




x 2), 



6.77 (2H, dd, J = 2.44 and 8.32 Hz, 




7.37 (4H, d, J = 8.28, Hz, 
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H 




x 2), 



7.40 (1H, d, J = 8.32 Hz, 



H 




12.45 (2H, brs, 



0 

o-4 0 



x 2) 



Example 56 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (b). Bis(4- 
formylphenyl)methylamine 

Mass spectrometry data (m/z): 240 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.49 (3H,s), 7.19 (4H,d), 
7.83 (4H, d), 9.90 (2H, s) 



(b) The following compound was obtained in the same manner as described in Example 10 (a). Bis(4-hydroxyami- 
nomethylphenyl)methylamine 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 3.26 (3H, s), 3.92 (4H, s), 
5.40 (2H, brs), 6.94 (4H, d), 
7.20 (4H, d) 

(c) The following compound was obtained in the same manner as described in Reference Example 1 1 (b). Bis[4- 
[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenyl]methylamine 

Mass spectrometry data (m/z): 410 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 
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6: 3.27 (3H. s), 4.72 (4H, s), 
7.02 (4H, d). 7.25 (4H, d). 
12.42 (2H P brs) 

5 



Elemental analysis (for 




Ci 9 H 17 N 5 06) 






C(%) 


H(%) 


N(%) 


calcd. 


55.47 


4.17 


17.02 


found 


55.20 


4.08 


16.85 



is Example 57 

(a) The following compound was obtained in the same manner as described in Reference Example 22 (b). Bis(4- 
fbrmylphenyl) sulfide 

20 Mass spectrometry data (m/z): 243 ([M + H] + ) 

Nuclear magnetic resonance spectrum (CDCI 3 , TMS internal standard) 

8: 7.48 (4H, d), 7.85 (4H, d), 
10.00 (2H,s) 

25 

(b) The following compound was obtained in the same manner as described in Example 10 (a). Bis(4-hydroxyami- 
nomethylphenyl) sulfide 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 

30 

8: 3.84 (4H f s), 6.01 (2H, s), 
7.20 - 7.40 (8H. m) 

(c) The following compound was obtained in the same manner as described in Reference Example 1 1 (b). Bis[4- 
35 [(S.S-dioxo-l^^-oxadiazolidin^-ylJmethylJphenyl] sulfide 

Mass spectrometry data (m/z): 413 ([M - H] ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard) 

*o 8: 4.79 (4H, s), 7.36 (8H, s), 

12.46 (2H, brs) 



Elemental analysis (for C 18 H 14 N 4 0 6 S) 




C(%) 


H(%) 


N(%) 


S(%) 


calcd. 
found 


52.17 
52.17 


3.41 
3.47 


13.52 
13.22 


7.74 
7.73 



Example 58 

At room temperature, 1.76 g of metachloroperbenzoic acid was added to a mixture of 910 mg of bis[4-[(3,5-dioxo- 
1 ,2,4-oxadiazolidin-2-yl)methyl]phenylJthioether and 5 ml of dichloromethane and the mixture was stirred for 15 hours. 
The thus formed crystals were collected by filtration, washed with dichloromethane and then dried to obtain 730 mg of 
bis[4-[(3,5<iioxo-1 ,2,4-oxadiazolidin-2-yl)methylJphenyI]sulfone. 
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Mass spectrometry data (m/z): 445 ([M - H]") 

Nuclear magnetic resonance spectrum (DMSO-d 6> TMS internal standard) 

8: 4.90 (4H,s), 7.60 (4H,d), 
5 8.00 (4H,d), 12.50 (2H, brs) 

Structures of the compounds obtained in Examples are shown in Table 2. 

70 
15 
20 
25 
30 
35 
40 
45 
50 
55 
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Table 2 



0 0 
HN 0 c/SiN 

\ X / 

o N \h,-(b)-l-@-ch, /N "° 



Ex. 
No. 


© 


L 




1 




-o- 




2 


// 


-CH, - 


// 


3 


// 


XsCf 


// 


4 


// 


-O-Q-O- 


// 


5 


// 


-0- (CH,)! -0- 


^/ 


6 


// 




// 


7 


// 


H 

fl-CHiO- 

-OCH 2 -^ 
H 


// 


8 


// 


H H 


// 
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Ex. 
No. 




L 




9 






XX 


10 


// 


-0CH 2 CH, 0- 
W 


// 


11 


// 


-0- (CH,) ( -0- 


// 


12 


// 


-0- (CH,)< -0- 


// 


13 


// 


-0- (CH,)e -0- 


// 


14 


// 


-OCHj v 

^CH, 0- 


// 


15 


// 


-0- (CH t ), -0- 


// 


16 


// 


— UUHs CH2O — 


// 


17 


// 


CH, 
1 

-0-CH,CH, C CH 2 CH 2 -0- 

| 

CH, 


// 


18 


// 


H H 


// 
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Ex, 
No, 




1 

L 






XX 


-0^i\A' HI,,, 0- 
H H 


XT 


20 


// 


-0- (CHO, -0- 


// 


21 


// 


-0-(CH 2 )i-0-(CH 2 ),-O- 


// 


22 


// 


-0- (CHi), -0- 


// 


23 


// 


-0- (CH:), -0- 


// 


24 


// 


-0- (CH,),.~0- 


// 


25 


// 


-0- (CHOm-0- 


// 


26 


// 


-0- (CHOu-O- 


ff 


27 


// 


F F F 
i i i 

-OCH 2 C-C-C-CHzO- 
i i i 

F F F 


// 


28 


// 


-ch/O^ch, - 


// 
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Claims 

1 . A bisoxadiazolidine dione derivative represented by the following general formula (I), or a pharmaceutically accept- 
able salt thereof 

o o 



wherein 



~^B^" and -^B^)- 



are selected independently from optionally substituted phenylene groups; 

Lis (1 ) an oxygen atom 

(2) a group represented by the formula 



R 1 
I 



(3) a group represented by the formula -S(0) n -, 

(4) a group represented by the formula -CO, 

(5) a group represented by the formula 



R 2 R 2 



-CON- or -NCO-, 



(6) an optionally substituted alkylene, alkenylene or mixed alkylene/alkenylene group which may con- 
tain a chain oxygen atom and/or a chain sulfur atom, or 

(7) a group represented by the formula 




R 1 is a hydrogen atom or a C r C 6 alky! group; 

n is 0, 1 or 2; 

R 2 is a hydrogen atom or a C r C 6 alky! group; 

L 1 and L 2 are selected independently from; 

(1) an oxygen atom, 

(2) groups represented by the formula 
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R 1 




where R 1 is as defined herein, 

(3) groups represented by the formula -S(0) n - wherein n is as defined herein, 

(4) a group represented by the formula -CO-, 

(5) groups represented by the formula 

R 2 R 2 
-CON- and -NCO- 

where R 2 is as defined herein and 

(6) optionally substituted alkylene, alkenylene and mixed aikylene/alkenylene groups which may con 
tain a chain oxygen atom and/or a chain sulfur atom; and 



is an optionally substituted cycloalkanediyl, arylene or pyridinediyl group. 
A compound according to claim 1 , wherein at least one of 



has one or more substitutents selected from halogen atoms, C r C 6 alkyl groups; halogeno-(C r C 6 alkyl) groups; 
C r C 6 alkoxy groups; cyano, nitro, carbamoyl and amino groups; C r C 6 alkyl-substituted amino groups; and C r C 6 
alkyl-substituted carbamoyl groups. 

A compound according to claim 1 or 2 wherein at least one of L, L 1 and L 2 has a halogen atom substituent. 
A compound according to claim 1 , 2 or 3 wherein 




are selected independently from phenylene 

groups optionally substituted with one or more substituents selected from halogen atoms, C r C 6 alkyl groups and 
halogeno-fC^Ce alkyl) groups; L is 1) an alkylene, an alkenylene or a mixed alkylene/alkenytene group which may 
contain a chain oxygen atom and/or a chain sulfur atom and which may be substituted with one or more 
halogen atoms, or 2) a group represented by 
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L 1 - 



L 1 and L 2 are selected independently from alkylene, alkenylene and mixed alkylene/alkenylene groups which may 
contain a chain oxygen atom and/or a chain sulfur atom, one or each optionally being substituted with one or more 
halogen atoms; and 



optionally includes one or more substituents selected from halogen atoms, C r C 6 alkyl groups, halogeno-(C r C 6 
alkyl) groups, C r C 6 alkoxy groups, cyano, nitro, amino and carbamoyl groups, C r C 6 alkyl-substituted amino 
groups, and C r C 6 alkyl-substituted carbamoyl groups. 

5. A compound according to claim 1 wherein L is an optionally substituted alkylene, alkenylene or mixed 
alkylene/alkenylene group which may contain a chain oxygen atom and/or a chain sulfur atom. 

6. A compound according to claim 1 which is 

1.3- Bis[4-[(3,5-dioxo-1.2,4-oxadiazolidin-2-yl)methyl]phenoxy]benzene or a pharmaceutical^ acceptable salt 
thereof, 

1.4- Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]-2-butene, a pharmaceutically acceptable salt 
thereof or a geometrical isomer of either; or 

1,9-Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]nonane or a pharmaceutically acceptable salt 
thereof. 

7. A pharmaceutical composition which comprises a compound according to any preceding claim and a pharmaceu- 
tically acceptable carrier. 

8. A pharmaceutical composition according to claim 7 which is an insulin sensitivity-increasing drug, a hypoglycemic 
drug, or a drug for use in the prevention and/or treatment of diabetes mellitus and/or diabetic complication. 

9. The use of a compound according to any of claims 1 to 6 for the preparation of a hypoglycemic medicament or of 
a medicament for increasing insulin sensitivity. 

10. The use of a compound according to any of claims 1 to 6 for the preparation of a medicament for use in the preven- 
tion and/or treatment of diabetes mellitus and/or diabetic complication. 

1 1 . A method of preparing a compound according to claim 1 which comprises reacting corresponding bis(N-carbamoyl- 
N-hydroxyaminomethyl) compound with carbonyl compound; or reacting corresponding bis(hydroxyaminomethyl) 
compound and isocyanate or N-acyl imide compound; or by cycfizing corresponding bis (N-hydroxy-N-acylamino- 
carbonylaminomethyl) compound; or by oxidizing the corresponding -S- or -SO compound to -SO- or -S0 2 - com- 
pound respectively. 

PatentansprQche 

1. Bisoxadiazolidindionderivat, dargestellt durch die folgende allgemeine Formel (I), Oder ein pharmazeutisch 
annehmbares Salz hiervon: 
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15 



20 



25 



40 



45 



o o 



w wobei 



unabhangig voneinander ausgewahlt sind aus wahlweise substituierten Phenylengruppen; 

L: (1) ein Sauerstoffatom 

(2) eine durch die Formel 

I 

-N- 



dargestellte Gruppe, 

(3) eine durch die Formel -S(0) n - dargestellte Gruppe, 

(4) eine durch die Formel -CO- dargestellte Gruppe, 

I I 

-CON- Oder -NCO- 

35 (5) eine durch die Formel dargestellte Gruppe, 

(6) ein wahlweise substituiertes Alkylen, Alkenylen oder eine gemischte AlkylerVAIkenylengruppe, 
die ein Kettensauerstoffatom und/oder ein Kettenschwefelatom enthalten kOnn, oder 

(7) eine durch die Formel 




At - L 2 



dargestellte Gruppe ist; 
R 1 : ein Wasserstoffatom oder eine C^e-Alkylgruppe ist, 

n: 0, 1 Oder 2 ist; 

R 2 : ein Wasserstoffatom Oder eine C^e-Alkylgruppe ist; 

so L 1 und L 2 : unabhangig ausgewahlt sind aus: 

(1) ein Sauerstoffatom 

(2) eine durch die Formel 



55 



R 1 
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dargestellte Gruppe, wobei R 1 wie hier def iniert ist, 

(3) eine durch die Formel -S(0) n - dargestellte Gruppe. wobei n wie hier definiert ist, 

(4) eine durch die Formel -CO- dargestellte Gruppe, 

(5) eine durch die Formel 




-CON- oder -NCO- 



dargestellte Gruppe, wobei R 2 wie hier definiert ist 

(6) ein wahlweise substituiertes Alkylen, Alkenylen oder eine gemischte Alkylen/Alkenylengruppe, 
die ein Kettensauerstoffatom und/oder ein Kettenschwefelatom enthalten konnen; und 

■0- ■ 



eine wahlweise substituierte Cycloalkandiyl-, Arylen- oder Pyridindiylgruppe ist. 
2. Verbindung gemass Anspruch 1 , wobei mindestens eines von 

-0- , ~@- und -0- 



einen oder mehrere Substituenten, ausgewahlt aus Halogenatomen, C^-Alkylgruppen, Halogen -(Cj.g-alkyl)- 
Gruppen; C^-Alkoxygruppen; Cyano-, Nitro-, Carbamoyl- und Aminogruppen; C^-Alkyl-substituierten Amino- 
gruppen; und C^-Alkyl-substhuierten Carbamoylgruppen, hat. 

3. Verbindung gemass Anspruch 1 oder 2, wobei mindestens eines von L, L 1 und L 2 einen Halogenatomsubstituenten 
hat. 

4. Verbindung gemass Anspruch 1 , 2 oder 3, wobei 

und -@- 



unabhangig ausgewahlt sind aus Phenylengruppen, die wahlweise mit einem oder mehreren Substituenten, aus- 
gewahlt aus Halogenatomen, C^-Alkylgruppen und Halogen-^ . 6 -alkyl)-Gruppen substituiert sind; L (1) eine 
Alkylengruppe-, eine Alkenylen- oder eine gemischte Alkylen/Alkenylen-Gruppe, die ein Kettensauerstoffatom 
und/oder ein Kettenschwefelatom enthalten kOnnen, und die mit einem oder mehreren Halogenatomen substituiert 
sein kflnnen, oder 

(2) eine Gruppe, dargestellt durch 



ist; wobei L 1 und L 2 unabhangig ausgewahlt sind aus Alkylen-, Alkenylen- und gemischten Alkylen/Alkenylen- 
Gruppen, die ein Kettensauerstoffatom und/oder ein Kettenschwefelatom enthalten kflnnen, und eines oder beide 
wahlweise mit einem oder mehreren Halogenatom substituiert sein kann; und 
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-0- 



wahlweise einen Oder mehrere Substituenten, ausgewahlt aus Halogenatomen, C^g-Alkylgruppen, Halo- 
gen-^ _ 6 -alkyl)-Gruppen, C^-Alkoxygruppen, Cyano-, Nitro-, Amino- und Carbamoylgruppen, C^g-Alkyl-substi- 
tuierten Aminogruppen, und C-j.e-Alkyl-substituierte Carbamoylgruppen, einschliesst. 

5. Verbindung gemass Anspruch 1 , wobei L eine wahlweise substituierte Alkylen-, Alkenylen- Oder gemischte Alky- 
len/Alkenylen-Gruppe ist, die ein Kettensauerstoffatom und/oder ein Kettenschwefelatom enthalten kfinnen. 

6. Verbindung gemass Anspruch 1 , die 

I.S-Bis^-ttS.S-dioxo-l^^-oxadiazolidin^-yOmethyllphenoxylbenzol oder ein pharmazeutisch annehmbares 
Salz hiervon, 

1,4-Bist4-[(3,5-dioxo-1 > 2,4-oxadiazolidin-2-yl)methyl]phenoxy]-2-buten oder ein pharmazeutisch annehmba- 
res Salz hiervon oder ein geometrisches Isomer hiervon; oder 

1,9-Bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)methyl]phenoxy]nonan oder ein pharmazeutisch annehmbares 
Salz hiervon ist. 

7. Pharmazeutische Zusammensetzung, die eine Verbindung gemass einem der vorhergehenden Anspruche und 
einen pharmazeutisch annehmbaren Trdger umfasst. 

8. Pharmazeutische Zusammensetzung gemass Anspruch 7, die ein die insulinempfindlichkeit erhdhendes Arznei- 
mittel, ein hypoglykamisches Arzneimittel oder ein Arzneimittel zur Verwendung in der Prevention und/oder 
Behandlung von Diabetes mellitus und/oder diabetischen Komplikationen ist. 

9. Verwendung einer Verbindung gemass einem der Anspruche 1 bis 6 zur Herstellung eines hypoglykamischen 
Medikaments oder eines Medikaments zur ErhGhung der Insulinempfindlichkeit. 

10. Verwendung einer Verbindung gemass einem der Anspruche 1 bis 6 zur Herstellung eines Medikaments zur Ver- 
wendung in der Prevention und/oder Behandlung von Diabetes mellitus und/oder diabetischen Komplikationen. 

1 1 . Verfahren zur Herstellung einer Verbindung gemass Anspruch 1 , das jeweils das Umsetzen der entsprechenden 
Bis(N-carbamoyl-N-hydroxyaminomethyl)-Verbindung mit einer Carbonytverbindung; oder das Umsetzen der ent- 
sprechenden Bis(hydroxyaminomethyl)-Verbindung und einem Isocyanat oder einer N-Acylimidverbindung; oder 
die Cyclisierung einer entsprechenden Bis(N -hydroxy- N-acylaminocarbonylaminomethyl)- Verbindung; oder das 
Oxidieren der entsprechenden -S- oder -SO-Verbindung zu der -SO- oder -S0 2 - Verbindung umfasst. 

Revendications 

1. Un derive de bisoxadiazolidine dione represents par la formule generate (I) suivante. ou un sel pharmaceutique- 
ment acceptable de celui-ci 




o 

N-CH,— fBM-L— C BM-CH, 



O 



NH (i> 



dans laquelle 
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-©- et -@- 

sort choisis indSpendamment parmi des groupes phSnylSne optionnellement substituSs ; 

L est (1) un atome d'oxygSne, 

(2) un groupe represents par la formule 




(3) un groupe represents par la formule -S(0) n - , 

(4) un groupe represents par la formule-CO- P 

(5) un groupe represents par la formule 



R z R 2 

I I 
-CON- or -NCO- , 



(6) un groupe alkylSne, alkSnylSne ou mixte alkylSne/alkSnylSne optionnellement substituS qui peut 
contenir un atome d'oxygSne dans la chaTne et/ou un atome de soufre dans la chaTne, ou 

(7) un groupe reprSsentS par la formule 




R 1 est un atome d'hydrogSne ou un groupe alkyle en a C 6 ; 

n est 0, 1 ou 2 ; 

R 2 est un atome d'hydrogSne ou un groupe alkyle en a C 6 ; 

L 1 et L 2 sort choisis indSpendamment parmi : 

(1) un atome d'oxygSne, 

(2) des groupes reprSsentSs par la formule 



I 

-N- 



dans laquelle R 1 est tel que dSf ini ci-dessus, 

(3) des groupes reprSsentSs par la formule -S(0) n - , dans laquelle n est tel que dSf ini ci-dessus, 

(4) un groupe reprSsentS par la formule-C<> 

(5) des groupes reprSsentSs par les formules 
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-CON- et -NCO- 



dans lesquelles R 2 est tel que defini ci<iessus et 

(6) des groupes alkylene, alkenylene ou mixtes alkylene/alkenylene optionnellemerrt substitues qui 
peuvent contenir un atome d'oxygene dans la chaTne et/ou un atome de soufre dans la chaine ; 
et 




est un groupe cycloalkanediyie, arylene ou pyridinediyle optionnellement substitue. 



Un compose selon la revendication 1 , dans lequel au moins un parmi 



<B> ' -©-"-0" 



a un ou plusieurs substituarrts choisis parmi des atomes d'halogene, des groupes alkyle en C 1 k C 6 ; des groupes 
halog6no (alkyle en k C 6 ) ; des groupes alkoxy en C 1 k C 6 ; des groupes cyano, nitro, carbamoyle et amino ; 
des groupes amino substitues alkyl en k C 6 et des groupes carbamoyle substitues alkyl en d k C 6 . 

Un compose selon la revendication 1 ou 2, dans lequel au moins un parmi L, L 1 et L 2 a un atome d'halogene subs- 
tituant. 

Un compose selon la revendication 1, 2 ou 3, dans lequel 



sont choisis independamment parmi des groupes phenylene optionnellement substitues avec un ou plusieurs 
substrtuants choisis parmi des atomes d'halogene, des groupes alkyle en & C 6 et des groupes halogeno (alkyle 
en k C 6 ) ; L est 1) un groupe alkylene, un groupe alkenylene ou un groupe mixte alkylene/alkenylene qui peut 
contenir un atome d'oxygene dans la chaine et/ou un atome de soufre dans la chaTne et qui peut §tre substituS 
avec un ou plusieurs atomes d'halogene, ou 2) un groupe represents par 



ou L 1 et L 2 sont choisis independamment parmi des groupes alkylene, alkenylene et mixtes alkylene/alkenylene 
qui peuvent contenir un atome d'oxgene dans la chaTne et/ou un atome de soufre dans la chaTne, un ou chacun 
etant optionnellement substitug avec un ou plusieurs atomes d'halogene ; et 




- 1 
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inciut optionnellement un ou plusieurs substituants choisis parmi des atomes d'halogene, des groupes alkyte en C 1 
k C 6 , des groupes ha!og6no (alkyle en d k C 6 ), des groupes alkoxy enC^ C 6 , des groupes cyano. nitro, amino 
et carbamoyle, des groupes amino substitu6s alkyi en k C 6 et des groupes carbamoyl substitues alkyf en d k 
C 6 - 

5. Un compost selon la revendication 1 , 

dans lequel L est un groupe alkytene, alkenyiene ou mixte alkyiene/alkenytene optionnellement substitue qui peut 
contenir un atome d'oxygene dans la chatne et/ou un atome de soufre dans la chaTne. 

6. Un compose selon la revendication 1 , 
qui est 

le I.S-bis^-p.S-dioxchl^^-oxadiazolidin^^ ou un sel pharmaceutiquement 

acceptable de celui-ci ; 

le 1 ,4-bis[4-[(3,5-dioxo-1 ,2 f 4-oxadiazolidin-2-yl)m§thyl]ph6noxy]-2-but6ne, un sel pharmaceutiquement 
acceptable de celui-ci ou un isomdre geom6trique de Tun ou ('autre ou 

le 1,9-bis[4-[(3,5-dioxo-1,2,4-oxadiazolidin-2-yl)m§thyl]ph6noxy]nonane ou un sel pharmaceutiquement 
acceptable de celui-ci . 

7. Une composition pharmaceutique qui comprend un compose selon une quelconque revendication pr6cedente et 
un support pharmaceutiquement acceptable. 

8. Une composition pharmaceutique selon la revendication 7 qui est un medicament augmentant la sensibility k 
I'insuline, un medicament hypogiyc6mique ou un medicament utiltsable dans la prevention et/ou le traitement du 
diabete sucr6 et/ou des complications diabetiques. 

9. L'utilisation d'un compose selon Tune quelconque des revendications 1 k 6 pour la preparation d'un medicament 
hypoglyc6mique ou d'un medicament pour I'augmentation de la sensibility k I'insuline. 

10. ^utilisation d'un compose selon I'une quelconque des revendications 1 k 6 pour la preparation d'un medicament 
utilisable dans la prevention et/ou le traitement du diabete sucr6 et/ou des complications diabetiques. 

11. Un proc6de de preparation d'un compose selon la revendication 1 , qui comprend la reaction d'un compose bis(-N- 
carbamoyl-N-hydroxyaminomethyl) correspondant avec un compose carbonyle ; ou la reaction d'un compose 
bis(hydroxyaminomethyl) correspondant et d'un compose isocyanate ou N-acyl imide ; ou par cyclisation d'un com- 
pose bis (N-hydroxy-N-acylaminocarbonylaminom6thyl) correspondant ; ou par oxydation du compose -S- ou -SO- 
correspondant en le compose -SO- ou S0 2 - respectivement. 
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